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0.0 INTRODUCTION

-7
These Technical Specifications identify the significant désigﬁ{
features, operating conditions and operating limitations which
are considered icportant in providing reasonable assurance that
the facility will be operated without undue hazard to the health

" and safety of either the public or plant personnel. The Technical

Specifications have been grouped in seven sections whose purposes
are described below. <

- A summary description of the érocessing facility is provided in

Section 1.0 to aid the presentation of the Technical Specifica-
tions. Details of the facility layout, plant design, process,
equipment design, methods of protecting plant personnel, methods
of protecting the public and plant cperation are presented in the
Final Safety Analysis Report for the Nuclear Fuel Services Fuel
Reprocessing Plant. 3

Technical terms which are commonly used at the processing plant

‘but which may be ambiguous are defined in Section 2.0 in order

to clearly indicate the 1ntent of the various Technical
Spec*flcatlcqs. . -

The types and quantities of source, special nuclear and byproduct

. material which can be safely stored and utilized at the plant are

identified in Section 3.0, These nuclear materials include
irradiated fuel, unirradiated fuel for checkout or processing
operations, calibration sources and laboratory standards.

The limits established in Section 4.0 define the boundaries of
safe operation yet permit the flexibility essential to chemical
processing. The limits have been set above’ the values required

by normal operation but well below the values at which an accident
could occur or the public safety could be jeopardized.

Unlike a nuclear reactor which is designed to operate in a critical
region, a cherical processing plant is designed and operated in such
a way as to remain subcritical at all times. No single malfunction
can lead to nuclear criticality. Secondary controls are installed

to provide corpensation in the event of the failure of a primary
control. 1In addition, administrative controls are imposed to- further
assure the safe operation of the facility. For these reasons, if

the specifications in Section 4.0, other than those for gaseous
effluents are exceeded, shutdown is not mandatory. If such an

... (Change No. 18)



occasion arises, plant operations may continue in a "ready condition"
until normal operations are restored; however, if during this period
there is any occurrence that would further reduce the margin of safety,
an immediate shutdown is required. If the specifications for gaseous
effluents are exceeded, processing operations will be shut down and
imnediate corrective action will be taken.

The specifications included in Section 5.0 set forth minimum con-
ditions for safe plant operation. If specifications for monitoring
gaseous and liquid effluents cannet be fulfilled, the operations which
could cause a release of radicactive effluents must be shut down, with
the exception of the main ventilation system which would normally
remain in operation. Other specifications in Section 5.0 indicate
primary and alternate conditions which may be fulfilled. If the
alternate condition is in use the operations shall be considered

to be continuing in a "“ready condition." If neither primary nor
alternate conditions for a particular operation can be fulfilled,ithe
operations shall be shut down with the exception of the waste tank
off-gas system, which must be in operatlon while appropriate repairs

-are made. - .

The specifications listed in Section 6.0 require inspections of certain
equipment or systems which, with one exception, are not primary safe-
guards but which are desirable for a defense in depth if a primary
safeguard fails. The lone exception is Specification 6.1.1 requiring
surveillance of the boron glass Raschig rings which are a primary -
safeguard in the high enriched uranium product storage tanks and the
off-specification plutonium product storage tank. Surveillance re-
quirements under Specification 6.1.1 conform to the proposed ANS
standard Use of Borosilicate-Glass Raschig Rings as a Fixed Neutron
Absorber in Solution of Fissile Materials. The other specifications

in this section focus attention on controls which, while not primary
safeguards, are of sufficient ipportance that immediate and continuing
action should be nade toward returning the failed component to service.

. If inspection required by Specification 6.2 through 6.10 reveals the

inoperability of any of the spec1f1ed equipment, plant operation may
continue under ' ready condition."

Section 7.0 identifies the administrative requirerments, i.e.,

organization, standard procedures and reviews, etc., deemed - .
necessary for safe operation.

N (Change No. 18)
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1.0 PLANT DESCRIPTION ' : .

1.1 1LOCATION OF SITE . -

1.2

1.3

-

"

The NFS Spent Fuel Processing Plant is located at the Western
New York Nuclear Service Center, a 3300-acre site in the Town
of Ashford in the north ceantral section of Cattaraugus County
(14 acres in Erie County). The boundaries of the site super-
imposed on a topographic map of the area are shown in Figure .
2.7a of the Safety Analysis. The plant is located near the
center of the site on a mesa-like peninsula, bordered on the
east by Erdman Brook and on the west by Quarry Creek. These
two defiles are deep enough that, considering the water table
contours, any activity getting into the ground water in the
plant site area will show up eventually in one of these two
streams and novhere else, except, of course, for that which

is absorbed upon the soils and held therein. ST .

LOCATION OF THE PLANT = 3

The plant is located near the center of the Service Center and

is separately fenced with an 8-foot high exclusion fence. The
plant is about 1200 meters from the nearest site boundary.

The process areas have been grouped together as much as possible
to minimize piping runs and to provide reasonable flow of material
from the introduction of the fuel into the plant to the shipment
of purified products.

FLOW OF MATERIAL THROUGH THE PLANT
Spent fuel assemblies are received in casks by rail or truck

into the Fuel Receiving and Storage Area (FRS). The cask is
placed into the. cask unloading pool, the cover is removed and

. the assemblies are placed into storage canisters. These

canisters are then transferred to the fuel storage pool for
storage prior to further processing.

The next sequential operation is performed in the Process
Mechanical Cell (PMC). During a processing campaign, the
storage canisters are moved by an underwater transfer conveyor
to the PMC hatch where the assemblies are lifted into the PMC.
Kere, the fuel assemblies are mechanically disassembled,-if
required, and sheared to prepare them for dissolution. The

- ‘ (Change No. 18)
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sheared assemblies are loaded in baskets, stored in the General

- Purpose Cell (GPC) and are- subsequently charged to the dissolver
located in the Chemical Processing Cell (CPC).
After dissolution with acid, the dissolver solution is transferred
to the accountability and feed adjustment tank. After analysis and
adjustment, the feed is jetted to the partition cycle feed tank.

- Countercurrent solvent extraction separates fission products from
the uranium and plutonium and, subsequently, separates the uranium
and plutonium. After initial decontamination the uranium-bearing

- solution may undergo two further solvent extraction purification
cycles while the plutonium-bearing solution undergoes one solvent
extraction purification cycle. After leaving the solvent ex—
traction columns, the uranium-bearing solution may undergo an
additional purification step by means of silica gel bed sorption,
the plutonium-bearing solution by ion-exchange. Product solgtions
are concentrated, then packaged, stored and shipped in approved
containers.

1.4 AUXILIARY SYSTEMS ST
Additional systems nrovide for rework of off-specificaticn proucess
materials, off-gas treatment, acid recovery, solvent recovery,
plant ventilation, temporary holdup of liquid effluents, under-
ground tank storage of liquid radicactive waste and solid radio-
active waste burial,

. (Change No. 18)
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indicaning wne intent of

Technical Spec;ﬁ‘;.ca‘:. ons.
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Slanking 07

ral

Concentration Control

Fixed Poisoa Tanks

defined only for the purpose of clearly
the various provisions given within these

Tae insertion of & renova.'ble positive ‘ba.rri.er
in a line.

A sandwich=type plate with a core of boron carbide
(B,C) crystals suspended in cast: aluminum, ciad on
both sides with aluminum.

A techrnique used to ensure nuclear safety
through control of the concentration of
fissionable isotopes in process and product
solutions.

A tark (or vessel) containing fixed neutron
absorters, i.e., borosilicate - giass Raschig

‘rirngs or boron-stainless steel Raschig rings.

Flooding velocity

. o *
That velocity of one or both phases in a column
at whieh the colimn is no longer capable of pro=-

" viding deentrainment of phases in the ei“'luent

Geometrically Favorabdle

. Gross count

Locking Out

?oison

gtreaxs.

A vessel which is safe by geometry for all
credible concentrations of fissionable
material.

Total alpha, beta and gamma radioactivity not
classified according to nuclide, )

A control. switch or valve handle which is fixed
in either the open or closed pcsition by one or
more padlocks. The lock(s) may be removed only
by designated supervisors.

A material having a high neutron capture cross

_section (e.g. boronm, cadmiun).

*
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Suxp ) A small pit at the low point in the -

: : - -floor of processing areas which serves
as a collection drain for ligquids and
equipped with means for detection and

. . removal of accunulated liquius.
U=-235 Equivaleat Concentration U-235 equivalent concentration
o (g/1) = 1.66 x Pu concentration
gg/ 1) + 1.66 x U-233 concentration
g/1) + U~235 concentration (g/l1).
- This formulation should not be applied
to0 solution systems that depend on
. . geometry control. The conversion
' analyses are based upon calculations
reported in BNWi~-3 and Om'IpT‘pr%.

. Ready Comz__f,lgn____... . A texporary condition of operation using
prescribed alternative instrumentatios and

controls or additional administrative safe-
guerds vaile ixzmediate correctivegaction is

" being taken in accordance with the requ:u'e-
mnts of the license.

» . . -
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2.0 DEFINITIONS

Term

‘ Assembly

Blank-0ff

Campaign

Ccacentration Contiol

Favorable Geometry

Fixed Neutron Absorber

Fissile Isotopes

Gross Count

Locked-0Out

L4

Definition

A group of elements or subassemblies combined in

a structural unit.

The assembly is usually that

fuel structure which is removed from the reactor

as an individual unit.

A portion of the pi;nt vhich is described by

communication purposes.

-

‘physical boundaries for identification and

' 4
A removable barrier is inserted that prevents

flow in a pipe.

The proce331ng of a deflned amount of szmllar
nuclear fuel under a specific Letter of
Authorization and Run Plan with a materlal
inventory at the beglnnlng and end.

A technique used to assure nuclear safety that
limits the concentration of fissile isotopes in
process and product solutions.

A geometry which is nuclearly safe for all
credible concentrations of fissile material.

A tank or vessel equipped with neutron absorbers

that will not drain away, i.e., borosilicate glass
Raschig rings or boron stainless steel Raschipg ring:

.
-

The fissile isotopes are uranium-233, uranium-235,
plutonium-239, and plutonium-241,

Total alpha, beta or gamma radiocactivity not
classified according to specific isotope.

A control switch or valve handle is fixed in
either the opened or closcd position by one or

more padlocks or seals.

The lock may be removed

only by the originator or a supcrvisor of equal

or higher authority.

(Change Mo. 18)
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. : - Term . Definition
! - - o

MPC The maximum permissible concentration of radio-~
. : activity in air or water to which an individual
nay be exposed for a specified period without
exceeding regulatory limits for radiation

"
L T URTS ]
. .

protection. i
_Neutron Absorber A material having a high probability for
(Poison) T capturing neutrons,” e.g.,. boron and cadmium.
Ready Condition A temporary condition of operation using pre-

seribed alternate instrumentation and controls
or additional administrative safeguards while
irmediate action is being taken to restore

normal operation.

- - A " -_.-_
Routine Entry Areas A plant area to which entry is routinely
scheduled for at least daily.

. _ System An integrated series of equipment and piping in
- o vhich a specific function or operation is
L carried cut,
. U-235 Equivalent A method of evaluating fissile material on the
i . Coneentration same basis. The formulation is not applicable
: ) to systems that depend upon geometrical control.

U-235 equivalent concentration (g/1) = 1.66 x Pu
concentration (g/l) + 1.66 x U~233 concentration
(g/1) + 1.00 x U-235 concentration (g/1). For
i this purpose, all plutonium is considered fis-
sile and the U-235 concentration is assigned as
. that of the maximum pre-irradiation enrichment
—— . unless the isotopic concentrations are determined
- by analyses.

(Change No, 18)
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3.1

3.0 AUTHORIZED MATERIALS

3.1 NUCLEAR FUEL
3.1.1 Materizals

Source, special nuclear and byproduct materials may be received in
irradiated or unirradiated solid fuel elements of the following

categories:
Pre-irradiation Pre-irradiation
Category Fuel Comoound U-235 Enrichment in U
1 uo, Not exceeding 5%
2 . uo, Exceeding 5% but
not excceding 10% -
. a’
3 ThO0, + UO,, No limitation
Not exceeding .
s8.5% 1
4 U - Mo alloy Not exceeding 26,5%
5 U - Zircaloy alloy or No limitation
U - Zr alloy
(U content not exceeding
10 w/o of alloy)
6 7 U metal or uo, Not exceeding 5%
7 U - Al alloy . No limitation
8 U - Mo alloy ‘Not exceeding 4.5%
9 ‘ U metal " 7 Not exceeding 2.5%

3.1.2 Possession Linits

The quantity of materials authorized by Specification 3.1.1 shall
be linited s> that the snegial nuclear =atsrial at the facilicy
&t one time does not exceed the following:

{Change No. 10)



3.1 NUCLEAR FUEL

3.1.1 Materials

3.0 AUTHORIZED MATERIALS

Source, special nuclear and byproduct materials may be received in
-irradiated or unirrsdisted solid fuel elerents-of the following

categories:

Categog
h

2

F i)

6
- 7
8
9

Pre-irradiation
Fuel Compowumnd

uo,

UOz

ThO + U0
Not excee%.mg 8.52 U

U = Ho giloy

U - Zircaloy alloy
. U =2r alloy

(U content not exceeding

10 w/o of alloy)
U metal or UO2
U - Al alloy

U - Yo alloy -

U metal

Pre-irradiation
U-235 Enrichment in U

Not exceceding 5%

. Exceeding 5% but not
exceeding 10Z &

No Hmitation

Hot exceeding 26.5Z

Ro Idmitation

Not exceeding 5%
"No limitation

" Not exceeding 4.5%

Not exceeding 2,52

Source and/or special nuclear materials may also be received as solu-
tions in the following category:

Cate nory
10

Fuel Compound

Plutoniun Ritrate -
Depleted Uranyl Nitrate

Fissile Concentration, g/l

Not exceeding 250 grarcs
fissile plutonium (Pu-239

.and Pu-241) per liter

(Change No, 14)
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3.1.2

' 3.103

Possession Linits

The quantity of materials authorized by Specification 3.1.1 shall be
limited so that the special nuclear material at the facility at one time
does not exceed the following:

21,000 kilograms of U-235
3,200 kilograzs of U=-235
4,000 kilograms of Plutonium

Form of Materials

Material Categories 1, 2, 3, 4, 6, 8 and 9 authorized in Specification

. 3.1.1 may be in those forns required for (a) the flow of materiasl

through the plant described in Section 1.3 end (b) related research
and/or development work.

Material Categories 5 and 7 authorized in Specification 3.1.1 ﬁay by
received and retained in the fuel storage pool in the form in which-
they are received, but are not to be converted into any other form

il tenkage which may be necogsery for storape of tha progesscing

vestes frex these categories has been coxpleted and approved by the
United States Atonmic Energy Coczmission.

. Material Category 10 authorized in Specification 3.1.1 may be received

4n shipping packages authorized by the USAEC, Storzge shall be in

accordznce with Techaical Specification 4.10.1.3. Category 10 naterial
shall not be transferred from the shipping packages before the processing
plan for the waterial has been approved by the Unites States Atomic
Energy Commigsion.

Beses .
The facility has been constructed with a capability to process the
categories of nuclear fuel specified in 3.1.1, above, and to accommodate
the byproducts associated therewith except for wastes derived froa the
categories so specified in 3.1.3, Paxagraph 2.

The possession limits specified in 3.1.2 are derived from the following
asguxptions:

(a) the 924 canister spaces in the fuel pool are filled with
canisters each of which contain 10 kg of U-235 in addition
to the Pu and U=233 vhich could be produced by a 402
.. burnup of this quantity of U~235 at a conversion ratio of
008’ L]

(Change No, 14)



3. 1.2

3.1.3

Possession Limits

The quantity of materials authorized by Specification 3.1.1 shall be
limited so that the special nuclear material at the facility at one
time does not exceed the following:

21,000 kilograms of U~235
3,200 kilograms of U=-235
4,000 kilograms of ?lutoniun

Form of Materials

Material Categories 1, 2, 3, 4, 6, 8 and 9 authorized in Specification
3.1.1 may be in those forms required for (a) the flow of material

through the plant ‘described in Section 1.3 and (b) rela:ed research ?4

and/or development work.

Material Categories 5 and 7 authorized in Specification 3.1.1 may be
received and retained in the fuel storage pool in the form in which
they are received, but are not tu be convarted iuto any otier furs
until tankage which may be necessary for storage of the processing
wastes from these categories has been completed and approved by the
United States Atomic Energy Coumissiom.

Material Category 10 authorized in Specification 3.1.1 may be received
in shipping packages authorized by the USAEC and storage shall be in
accordance with Technical Specification 4.10.1.3. Transfer to process
storage and processing of Category 10 fuel shall be in accordance
with Technical Specifications 4.4, 4.5, 4.1l and 7.5.

The facility has been coustructed with a capability to process the
categories of nuclear fuel specified in 3.1.1, above, and to accoummodate
the byproducts associated therewith except for wastes derived from the
categories so specified in 3.1.3, Paragraph 2.

The possession limits specified in 3.1.2 are derived from the following
assunptions: :

(a) the 924 canister spaces in the fuel pool are filled vith
canisters each of which contain 10 kg of U-235 in addition
to the Pu and U-233 which could be produced by a 40X
burnup of this quantity of U-235 at a convertion ratio of
0.8,
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" 3.1.2 Possession Limits oo

3.1.3

. work.,

The quantity of materials authorized by Specification 3.1.1
shall be limited so that the special nuclear material at the
facility at one time does not exceed the following:

21,000 kilograms of U-235 AR
3,200 kilograms of U~233 '
4,000 kilograms of Plutonium

Form of Materials

Material Categories 1, 2, 6, 8, and 9 authorized in
Specification 3.1.1 may be in those forms required for
a) the flow of material through the plant described in
Section 1.3 and b) related research and/or development

&

Material Categories 5 and 7 authorized in Specification
3.1.1 may be received and retained in the fuel storage
pool in the form in which they are received, but are not
to be converted into any other form until tankage which
may he necessary for storage of the processing wastes
from these categories has been completed and approved
by the United States Atomic Fnergy Commission.,

Material Categories 3, 4, S, and 7 authorized in

- Specification 3.1.1 may be received and retained in the

fuel storage pool in the form in which they are received,
but are not to be converted into any other form until a
nuclear criticality analysis of the dissolver (NFS .
Drawing E-3549-59) has been made by NFS and approved by
the United States Atomic Energy Commission.

Material Category 10 authorized in Specification 3.1.1
may be received in shipping packages authorized by the
United States Atomic Energy Commission and storage shall
be in accordance with Technical Specification 4.10.1.3.
Transfer to process storage and processing of Category
10 fuel shall be in-accordance with Technical Specifica-
tions 4.4, 4.5, 4.11, and 7.2.

(Change No. 18)

.‘ .

5
p



™ 3‘.. o

L ]
i
s 1]
. D (2 = . Q
e O 3 e . 1]
3 Pt 3 T
M |3 f
W ) 4 [ nm
" .hu. 3 ( o
“ K1 bé | t w .
3,4 M DD P el AR~
e, o w ‘3 0 0« (&4 44 0 1 [ ™
Q& a f . o (1] () W L) L] o
I i —4 '] =
) 1-d 4 [
v M : 1) [
1.0 o @ w
ol ® h f '
[+ 3 TR in 0
e ) 14 o 4
w £ w
o m . O
[} ) [0 ) n . . L4
(5 "t G o | ‘4
ALl 4 o hd
RE BT IS wi () (R " N
W 13 1 € H u) e " “l
02 el 1) W il Y oy i
- 1+ w0 LH :
3w . (LA orl [¥]
1] 3s DL vl
o0 1), o)
H . o _. ) (¥ [}
F . _" t! _— e 0} O " n w. um 7] [@ ]
0. mas e R 1 T o I B | 1 ¢ S T { B
D I 34 k: (v 1y [P IO [R] U ] " W 1 W, " [
o D] oW . } > &) 14 [ 4 e h *.r * X
BRI IR R H ) wl L) w wm W w [ W
ty 23 ek L9y W LTI i1 - W n - (3]
e ] A O H D M wl o 0 'ty u) . [ [ ] [ . . [)
“«3 wi Wb ood 42 .3 fa oM O (1o N 4 ] o™ A 0 -~ ™
R EETY f T (3] 4 fa o3 ", (& ] ~~ (Y5 ] [}
w1 N AT T 1Al A —-
TEREEY] 1" W O AR N4 BT ot 0
e by [ I Bogy et 1 A i}
FEEEA A} THE T 18 s 00 R T Y
WG L TR ] [V T Y] L 4 e o
R RL Mr M et 0 R K oo
1) .._ i i [T I B i} ) H {{ W
. e fe iy fa ti 0 Bs 0 42 .n
V H 4 1) o\ 4 O LR T .t w
“wr ) PRI B W M 5 1 KON R ]
' O IV I [ ) - o} o) Gh g . [} [FRRT )
™ ERIN SIS | e L. e ol 4D
' ot o WY o W 1 £}
R I ] Ve TN ] W
i ) 1) 0O [y 1Yol W 1 »
0 TR S A U I Tl ™ 1) i~
“r wl 1 s )y )
" )Y )o W, ) e~ 0 "n "y ) [} ™ ot
D 342 40) [ 7] WA B [P ] ) o) . [} 1 ]
o 'SESESS 213w . n~ 6 4 ot 4 3 3] f ] L
. I & 1 ] P i ] ) t5 NS I : ]
) D0 1 wle™ TS O ) L [] 1 il wl wl 71 ] ] ]
‘ W) 0 TR L " Q" H : o L8 : X o
. -1 . D W @ 1 -4t ot ol o] (o7 QO 3] v
. . et b H oI L O o
n: O o o ) 3 ) = - | o,
cl “) m: Ye 1) 1] 14 —l —4 -l ~4 4
. . -1 b e - N, [+ 9 e Q. >
i ™ S | "_.- .’”
. . - *
[0 . ™ o i

o3

ce
2. &)

Y

-
de
-
.

any

saalzd sou

(Cna

1 x 1079 cuzis

l.

Ium-24
iy |

ATZeTic
ium-

Ces



L ———

-

(®) all product storage tanks are filled with solution at a
concentration of 21.6 g/l of U=-235 as low enriched uranium,
360 g/1 of Pu and 360 g/l of U-235 as high eariched uranium,
and

(c) the birdcage s:ordge spaces are occupied with birdcages contain~
ing solutions at a concentration of 360 g/l of U=235, Pu or
V=233, ) : :
\ ‘
3,2 UNIRRADIATED SOURCE MATERIAL

3.2.1 Materials

* Uranium of natural isotopic com#ositioa
Uranium depleted in the isotope U=235
Thoriun

3.2.3 Posgession Liwits

50,000 pounds of natufal uranium
. 100,000 pownds of depleted uranium
" 50,000 pounds of thorium

s

5ede3 Form of Materials .

Unirradiated source materials may be in those forcms required for (a) the
flow of material through the plant described in Sectica 1.3 aad (b) .
related research and/or development work. In addition, storage is
suthorized of the following forms:

NPR-type fuel elements of normal uranium

002, zatal prototype fuel elements and U3°8 granules of -
depleted uranium -

Thorium nitrate or thorium oxide

- 3.3 CALIBRATION, LABORATORY STANDARD AND TEST MATERIALS ‘
In addition to quantities of materials execpt under 10 CFR Part 30.18,

. the following materials may be received, possessed, stored and used
for standards, tests, measurements and calibration:

) Material _ ] *. Posgession Linit Form
7
. Uranium=235 . 105. granms . sy A
<~. Uranfiua-233 ) 15, grazs - . aay {
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Bases

The facility has been constructed with a capability to
process the categories of nuclear fuel specified in 3.1.1,
above, and to accommodate the byproducts associated there-
with except for wastes derived from the categories.so
specified in 3.1.3, Paragraph 2. Paragraph 3 of 3.1.3
restricts the dissolution of fuels enriched above 10 w/o
U-235 until a nuclear criticality evaluation of the slab
portion of a new dissolver is completed.

. The possession limits specified in 3.1.2 are derived from
“the following assumptions: )

. /

{a) the 924 canister spaces in the fuel pool are filled
with canisters each of which contain 10 kg of U-235
in addition to the Pu and U-233 which could be pro-
duced by a 40Z burnup of this quantity of U-235 =t
a conversion ratio of 0.8, .

(b) all product storage tanks are filled with solution
at a concentration of 21.6 g/l of U-235 as low en-
riched vranium, 360 g/l of Pu and 360 g/l of U-235
as high enriched uranium, and

(c¢) the birdcage storage spaces are occupied with bird-
cages containing solutions at a concentration of 360
g/l of U-235, Pu or U-233.

3.2 UNIRRADIATED SOURCE MATERIAL

P ——————— . —— =%y -

3.2.1

3.2.2

3.2.3

Materials

Uranium of natural isotopic composition
Uranium depleted in the isotope U-235
Thorium

Possession Limits

50,000 pounds of natural uranium
100,000 pounds of depleted uranium
50,000 pounds of thorium

Form of Materials

Unirradiated source materials may be in those forms required
for (a) the flow of material through the plant described in

(Change No. 18)

Y T ERAEALL segtre cemm s m S 4 B BN et adra e mm e e amam -



S eay, e,

FRr.

. —

TS

Cemom . Maws e ew e mas e

B b e e A ———— . —
’
.
.
[l

Section 1.3 and (b) related research and/or development work.
In addition, storage is authorized of the following forms:

KPR-type fuel elements of normal uranium

U002, metal prototype fuel elements and U30g granules of
depleted uranium

Thorium nitrate or thorium oxide

" -
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»
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(Change No, 18)
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Material

Cesium=134
Todine-131
Iodine-129
Strontiun-90
Krypton-85
Zinc=65
Cobalt-60
Carbon-14

Tritium

Any byproduct material

with atomic numbers

from 3 to 85 inclusive

Possession Liwit

6. x 102 curie
-6

6. x 10 curie

5. x 1078 curie

6. x 10”3 curte

3. curies
2, x 105 curie

5. x 10-? curie

1. x 10°° curic

1. x 1079 curie

3. x 10.'6 curie

each

3.3

Forn

any
any
any
any
any

any

“rp

(Changze No.»9)



3.3

-8 .

- Materiel Possession Limit Form
Cesium-134 6. x 1077 curie any
Cerium-144 3. x 1077 curie any
Iodine-131 6. x 1076 curie any
Iodine-129 5. x 10'6 curie aﬁy
Ruthenium-106 3. x 10”2 curie any
Zirconium-95 3. x 10-7 curie. any
Strontium-90 6. x 103 curse ey
Krypton-85 3. curies any
Zinc-65 2. x 10”7 curie any e
Chromium-51 5. x 107 curie any
Cobalt-60 5. x 1072 curie any.
Carbon-14 1. x 1077 curie any
Tritium 1. x 1073 curte any
Any byproduct material 3. x 10‘6-cur1e any
with atomic numbers each

from 3 to 85 inclusive

(Change No. 10)
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Strontium-85

Material

Cesium-134
Cerium-144
Iodine-131
Jodine-129
Ruthenium-106
Zirconium-95
Strontium=-90 |
Krypton-85
Z2inc~-65
Chromium~51
Cobalt-60
Carbon-14
Tritium

Any bypfoduct material

with atomic numbers
from 3 to 85 inclusive

6.
3.
6.
3.
3.
3.
6.
3.
3.
2.
5.
S.
1,
1.

3.

x 1073
x 1073
x 10-6
x 1078

x 1045

x 102 curie

x 10-3

Possession Limit

curie
curie
curie
curie

curie

curie

x 10°3 curie

curies
x 10™7
x 10-5
x 10-2
x 1072

x 10-3

x 10-6

each

curie
curie
curie
curie

curie

curie

3.3

any
any
..ny
any
any
any
any

_any

7

any
any
any
any
any

any

any

(Change No, 1ll)



Material

Plutonium
Plutonium
Plutonius~-242
Plutonium=-238
Reptuwaiu=-237
Anericiva=-241
Americitm-241
Thalliux=-204
Cesiun=-137
Cesiux=137
Cesium=-134
Cerium=-144
Iodine~131
lodine-129
Ruthenit==106
Zirconfu=55
Strontiv==-90
Strontiwm=-85
Kryptoa-£5
Zinc=-65
Cobalt-60

_ Any byproduct material
wvith atomic numbers
- from 3 to 85 inclusive

Possession Linit

62.
14,
6.

1. gran -3
3.5 x 10
1.1 x 10

6.
3.
6.
3.
6.
3.
6.
5.
3.
3.
6.
3.
3.
2.
- 5

3.

granms
grams
grans

-9
x 10:;
x 10 ¢
x 10

curies

= 10

S
x 10:2
x 10_.
1005
s
10_3
10_
10
curies,.
x 10 o

10

x 10
each

6 .

curie
curie
curie
curie

curie
curie
curie
curie
curie
curie
curie

curie

cnrie'

curie

curie

" Porm

. amy

sealed source

" any

any

any

any

sealed source
any

any

sealed source
any
any
any
any
any
any
any
any
any
amy
any

et

any

(Change No. 14)
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Material

Plutonium
Plutonium
Plutonium-242
Plutonium~238
Neptunium=~237

" Americium-241

Thallium-204
Cesium~-137
Cesium=137
Cesium=-134
Cerium=-144
Iodine~131
Iodine~129
Ruthenium=-106
Zirconiun~-95 .
Strontium-90
Strontium-85
Krypton-85
Zine-65
Cobalt-A0
Cobalt-58
Manganese-54
Antimony

Any byproduct material
with atomic numbers
from 3 to'8§ inclusive

_8_

Possession Limit

62.

14.
6.
1.
3.5
1.0
3.
Se

as.
5.
1.
6.
S.
1.
3.
1.
1.
3.
1.
S.
1.
5.
s_l

3.

curie

3 eurie

curie
curie

curie

2 curie

curie
curie
curie
curie
curie
curie

curie
guric
curie
curie
curie

curie

Form

any
sealed source
any
any
any
any
any
any

- sealed sources

any
any
any
any
any
any
any .
any >
any
any
any
any
any
auy

any

(Change No.l17)
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3.3 CALIBRATION, LABORATORY STANDARD AND TEST MATERIALS

In addition to quantities of materials exempt under 10 CFR Part 30.18,
the following materials may be received, possessed, stored and used
for standards, tests, measurements and calibration:

Material Possession Limit e Form
‘Uranium-235 105. grams _ _ any
Uranium-233 75. grams B any
Plutonium ~ : 62, grams . any
Plutonium 14. grams sealed source
Plutonium-242 6. grams - any
Plutonium-238 . 1. gram - any
Reptunium-237 . 3.5 x 1073 curie. any
Americium-241 : 1.0 x 10-3 curie _any
Thallium-204 _ . " 5. x 10°% curie any o
Cesium-137 o 5. x 1073 curie any %
Cesivm~137 33, curies sealed source
Cesium-134 S. .x 103 curie any
Cerium-144 . 1, 10~2 curie any
Iodine-131 - 6. x 10-5 curie ~ zay

T3 IAN
LOUlIntE~2 00

16~% curie any

w
[ ]
H UMW NAHNUN

Ruthenium-~106 1, 10-2 curie any
Zirconium~-95 5. 102 curie any
Strontiuc-90 1, 1072 curie any
Strontium-85 1. 10"2 curie any
Krypton-85 3. curies any
Zinc—-65 1. x 1072 curie any
Cobalt~60 5. x 1072 curie any
Cobalt-58 1. x 10~2 curie any
Manganese-54 5. x 1073 curie any
Anticony 5. x 1073 curie any
Any byproduct material -

with atomic nucbers 3. x 1076 curie any

from 3 to 85 inclusive each

(Change No. 18)
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4.0 SAFETY LIMITS

The limits established in this section of the Technical Specifications
permit flexibility essential to chemical processing and define the
boundarics of safe operations. The limits have been set above the

"values required by normal operations and below the values at which

an accident could result or the safety of the public could be jeop-
ardized, If Specifications 4.1.1 or 4.2,2 are exceeded, the plant
will be shutdown pursuant to Specification 7.1.7.3. Unlike a nuclear
reactor which is designed to operate in a critical region, a chemical
processing plant is designed and operated in such a way as to remain
subcritical at all times. No single malfunction can lead rapidly to
a critical incident; there is sufficient capacitance inherent in the
process to ensure an extended time period before the limits for safe
operation are exceeded. Secondary controls are installed to provide
compensation in the event of the failure of a primary control. In
addition, administrative controls are imposed to further-ensure the
safe Operation of the facility. For these Teasons, if the other speci~

_fications in this section are exceeded, shutdovm is not mandatorg\ If

such an occasion arises, plant operations may continue in a "ready

condition" until normal operations are restored; however, if during

this period there is any occurrence or 1ndlcat10n of an occurrence

that vwould further reduce the margin of safety, an immediate shutdovm
s Tequired. .

 {Change No. 4 Rev.)
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4.1 RADIOACTIVITY CDNTENTEOF RELEASED GASEOUS EFFLUENTS:

-

Applicability

This specification applics to the discharge of Krypton-85,

" . Iodine-131 and radioactive particulates from the stack.

Objective :

_ i -
To provide reasonable assurance that concen%rations of radioactivity
occurring off-site from the airborne release of radioactivity will
meet with the requirements of Title-lq, Code of Federal Requlations
Part 20, and the guidance values established by the Federal Radiaticn
Council, - ‘ : '

Specification

4.1.1 RADIOACTIVITY RELEASED FROM THE STACK SHAtL BE LIMITED AS
FOLLOWS: ‘ ’ d

- : ’ -
- - ﬁ.
a. KRYPION-85 1.26 x 104 CURIES PER DAY
b. IODINE-131 3.3 CURIES PER YEAR

c. PARTICULATE 0.l MICROCURIES PER SECOND (Monthly
: . Average, gross alpha plus beta)

4.1.2 NO DISSOLUTION OPERATION SHALL BE INITIATED UNLESS AN AVERAGE
WIND VELOCITY OF 4 MILES PER HOUR OR GREATER SHALL HAVE PREVAILED AT
THE TOP OF THE PROCESS BUILDING OR AN AVERAGE WIND VELOCITY OF 2 MILES
PER HOUR OR GREATER SHALL HAVE PREVAILED AT THE TOP OF THE STACK FOR
THE PREVIOUS 30 MINUTES. .

Bases

The discharge of radioactive effluents via the stack is discussed in
paragraphs 7.6 through 7.9 of the Final Safety Analysis Report. It
was shown therein that the only significant isotopes which will be
discharged from the stack are Kr-85, I-129, 1-131, Xe-131, Xe-133 and

"B-3. It was shown further that only krypton would be significant from

a direct radiation dose standpoint, and that the control of Iodine 131
would afford adequate protection against a health hazard due to the
ingestion of radiocactive material. )

The Final Safety Analysis Report considered site meteorology in some
detail. In paragraph 7.7 it was shown that on the basis of reason-
able assumptions, the following dilutions would be applicable for
diffusion from the stack exit to the site

-

(hange No. 4 Revision)
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boundary under the assumed normal and inversion meteorological
’

conditions. . . C . . 39 4
- - . . <&/ Tt

- ? :./'-' X ', . -
Normal (Slightly unstable):- 5 x 106 cubic meters per: second.
Inversion {Moderately stable): 1 x 105 cubic meters per second,

As stated in paragraph 2.12 to 2.14 of the Final-Safety Analysis
Report, the frequency of moderately-stable conditions in this
geographical area is expected to be low. -

The Krypton-85 content of a design basis batch of nuclear fuel
is 1isted as 6,300 curies in paragraph 7.6. The discharge of
the Krypton-85 from two such batches per day would be diluted
to an average concentratign of 3 x 10~/ microcurie per cubic
centimeter by a 4.36 x 10° cubic meters per second flow of air.
This ig less than one-tenth the normal aeolian dilution of _

S x 10¥ cubic meters per second expected in this area. Hence,
the limitation of 12,600 curies per day Krypton-85 released
from the stack provides reasonable assurance that acceptable
concentrations will not be exceeded of f-site.

In paragraph 7.6 the Todine-131 content of a design basis

batch of nuclear fuel is listed as 1.8 curies, and it is stated >
that the off-gas treatment equipment is designed to remove 99.5% =
per cent of the incident iodine so that only 9 x 10™3 curie .

would be discharged. o

In the case of iodine, the Federal Radiation Council has suggested
@ radioactivity intake guide of 107 curies of I-131 per day by
children. Assuming that a child will drink one liter of milk
per day and that the radioactivity in a liter of milk is one-
tenth that distributed over one square meter of grass, as .
observed in the Windscale incident, the permissible equilibrium
concentration on the grass would be 10-9 curie per square meter

. of grass. )

If 9 x 1073 curie of Jodine-131 from a batch were discharged
through the stack per day, a total of 3.3 curies per year, an
average dilution with 1.0 x 10° cubic meters of air per second
would be needed to maintain pasture concentrations of 10-9
curie per square meter, with deposition in equilibrium with
radioactive decay. . .

Todine Emission x Deposition Velocity
Decay Constant x Pasture Concentration

Dilution

9 x 1073 y 1072
8.6 x 10-2 x 10-0

1,0 x 106 cubic meters'per second

% Deposition velocity taken to be 0.0] méter per sccond from A. C.
Chamberlin, Quarterly Journal of the Feteorological Society,
Volume 85, No. 336, p.358.



revision, L

-4 -

This is about one-fifth of the- normal aeolian dilution of

5 x 106 cubic meters per second expected in this area. Milk:
produced at the on-site farm and in neighboring pastures is
to be tested routinely for Iodine-131 content to provide
assurance that acdequate dilution is afforded by the meteor-
ological conditions that actually prevail. If the collected
data show the calculation to be in error, the 3.3 curies per
year Iodine-131 stack discharge limit will be subject to

<

" There are two safety factors not takenaccount of in the above

calculation. Cattle will be on pasture approximately one-half

of each year, and losses to the soil have been observed to

redyuce the effective half-life to Iodine-131 on grass %o approxi-
mately 5 days. These factors would reduce the average dilution

_ needed to 6.7 percent of the 5 x 106 cubic meters per second

normally expected value.

0.067 = -0

5 x 1.0 x
2x8x5

106
x 106

Abrupt complete failure of the iodine removal equipment is
unlikely. But if this should happen coincident with stack
monitoring failure and release all the Iodine-131 in a pro-
cessing lot of fuel under inversion meteorological conditions,
the m:ximum concentration in milk expected to result may be
computed to be 1.8 x 108 curie per liter, and the projected
dose to the thyroid of a child drinking 1 liter per day of
milk following such an incident would be 2 rads which compares

to the Federal Radiation Council Protective Action Guide of 30
rads to an individual. -

The limit for particulate release is based on the normal dilution

reducing the average concentration to 2 x 10~14 microcuries per
milliliter or less at ground level beyond the exclusion area.

(Change No. 4 Revision)
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y - v ;'

d Ir view of rhe progresz made to daece ind the cffort being 4
- wade by KFES te improve the performance of the low-ievel , 5
‘. vaste treatwment plant, 83 evidenced by the prozcsass da2s- X
: cerikced im pras re-onrex  Asecogsions with thz staff znd the - :
adéitienal devolopnant znd optimization p’ogre1 propored 2

for the fnfsrio period, we hava deforred the effeptivg -
gate of Chanpe 15 g8 set zouth Delew z2ad nave estsblisaed 2

:he following inkeriz tequitenents: %

" 1. N¥S shall antiuezv pureue the developsmenr snd cn*imizacfua - |2
progran deegcribed in tha KFS Bubmittal of December 1V, 1572, ¥

tovard the cbisctive of mazeting the limits epecified in .
Eeferréd Champe 15, -

2. KPS zhall duscribe the progress mad2 and rescltas chiained ;
from the dévelopmear and optivlssztlopn grogrss ia the
resuiar NFS Quatieriy Operating Raports. 5

1, !:ES, renéing comploticn of the low-lizvel wasse troatnent i.

ST develupnent prograr and the aéuptian or modifiestiocn o¢ - .
~ Charge Ho. 15, shall oiadpize =fflvenr rel2zszcés to the” N

-~ egvirers &B8d, in zdy cgse, limit release 2uch that: £

. i:
77" mr. The coacentration of 05—137 in the 1liquid wzste at ;
S the polnt ¢f relsage Trom the lageon system will :

net exceed Z x 1577 uC‘]E-.
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: B, The conrentratxon of tadioagtivwicy in thc Cuttaraugu-
Creck will not excaed eithers

"7 4. Ten pzreent (10’) cf the prarsted concentretioms ..
ce ....1isted in Arpendiz B, Tabls II, 10 CPFR PaTt 20
L averaged OveTr aDy ogat»erly peried; ov

202) of the prorated concentroticne .
ix 5, Tsble II, 10 CFR Part 29 for
wits sampls taken in aczordance with
featiea 5.1.1.

11 Tweaty perazant {
. « - %igted ip Append
#ny wvaelkly compo
Technical Specif

c. - I€ the radlesctive cuncentrations gxcead eithsr a. .or b,
abovc, then HFS shall: , .

" 17 "Tak=z &uch acitdien 28 18 meceasary to come into
) prempt complizsce. . . '
- . p
ii. Make a2z fnvestigatisen to ddentify-ths cause ez -
' causes for suc h levels of radiosgetivicy. o

145 .Dcfine and 1n£tiate 2 progze=m of action to reduce
e such levale, 3o . :

iv. ﬁepor: thesz agtisns to the Couwnission on a timely
‘basis. : . :

. .
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Wa have determined that ogef°t4o~ with these inta' G Tequirte~
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of theﬁpualic will oot be-endansetc&- R _ .
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4.2 RADIOACTIVITY CONTENT OF RELEASED LIQUID EFFLUENTS

Applicability

This specification establishes limits for the discharge of radio-
activity contained in liquid_effluents from the site,
: S )

Objective o . N
To provide reasonzble assurance that concentrations of radiocactivity

in Cattaraugus Creek will meet the requirements of Title 10 Code of
Federal Regulations Part 20. ’ :

Specification

- .
- -

4.2.,1 ALL PROCESS STEAM CONDENSATE SHALL EE OOLLECTED BATCI-MIS%AND
. SAMPLED FOR GROSS ALPHAAND EETA ACTIVITY. THE COWDENSATE MAY :
DISCHARGED WITHOUT PASSING THROUSH THE STORAGE IAGOONS AFTER IT IS

DETERMINED THAT ITS CONCENTRATICH IS 0.3 PICOCURIES PER MILLILITER OR

. LESS. ALL OTHER LIQUID PLANT EFFLUENTS CONTAINING RADIOACTIVITY EROY 7,

PLANT OPERATION OR VHICH HAVE BEEN IN CONTACT WITH EQUIPVENT CONTAI!l-

INS RADIOACTIVITY SHALL BE 1AONITORED BY AN INLINE MONITUR SET TO ALAR

AT -5 NAROCURIES PER MILLILITER AND SHALL BE COLLECTED IN THE INTERCEFTOR.
THE INTERCEPTOR DISCHARGE VALVE SHALL BE FULLY OPENED AFTER THE INTERCZP-
TOR HAS BEEN SAMPLED AND THE ANALYSIS VERIFIED TO BE LESS THAN 5 NAKCCURI:
PER MILLILITER. THE CONTENTS SHALL EE DISCHARGED AS RAPIDLY AS POSSIRBLE,
WHEN THE INTERCEPTOR IS EMPTY, THE DISCHARGE VALVE SHALL BE CLOSED ARD
THE CYCLE REPEATED. IF THE INLIRE MONITOR ALARMS DURING DISCHARGE OF e
INTERCEPTOR, THE DISCHARGE VALVE SHALL BE CLOSED IMMEDIATELY AND THE
CAUSE OF THE DiFFICULTY DETERMINED AND CORRECTED. DURING ANY CALENDAR
QUARTER NO NORE THAN 48 CURIES OD.BINED EQUIVALENT UNIDENTIFIED ALPHA ALD
BETA ACTIVITY OTHER THAN TRITIUM OR I-131 SHALL BE TRANSFERRED TO THE
LAGOONS.

4.2,2 ACTIVITY RELEASED TO CATTARAUGUS CREEK FROM ALL SOURCES ON THE

P
ll«{!“g SITE SHALL KOT AT ANY TIME RESULT IN A CONCENTRATION, AS MEASURED AT
Sc:"’ \g‘ THE JONITORING STATION IN CATTARAUGUS CREEK, YHICH EXCEEDS TWICE THE
T4 ! CONCENTRATION SPECIFIED IN TITLE 10 CODE OF FEDEZRAL REGULATIONS PART
oot "\’i'{" 20; PROVIDED HOWEVER, THAT IN ANY 365 CONSECUTIVE DAY PERIOD, THE
x AVECRAGE CORCENTRATICY OF RADIOACTIVITY IN CATTARAUGUS CREEK SHALL NOT

- -1

e

EXCEED TUAT SPECIFIED IN TITLE 10 CODE OF FEDEZRAL REGULATIONS PART 20,
SUFFICIENT DATA OX STREAM FLOWS AlD RADIOISOTOPE CONCENTRATIONS MUST
BE RETAINCD TO DEMCHSTRATE COMPLIAMCE WITH TITLE 10 CODE OF FEDERAL
REGULATIONS PART 20. :

-~

(Change No. 4 Revision)



4.2 RADIOACTIVITY CONTENT OF RELEASED LIQUID EFFLUENTS
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. APPLICABILITY

This 1s an interinm spzeification which applies to radicactivity
contained in liquid effluents from the site.

OBJECTIVE

To liwmit the concentrations of radicactivity in 1iquid effluents
_ discharged from the site,

~QPLCIFTCALTO

" 4.2.1

§.2,2

.24

ALL PROCESS STEAH CONDELSATE SHALL BE COLLECTED BATCEWISE -
ARD SAMPLED TOR TOTAL ALTRA AKD BETA I.CT IVITY. TIE COXDEN=-
SATE MAY BE DISCARDED WITHOUT PASSING THROUGH THE INTERGEP-
TOR, STORAGE LAGCOH OR LOW LEVEL WASTE TREATMERT PLANT 33

CIT hA"- BEEN DTTT'(‘HRED THAT THE TOTAL ALFPEA PLUS

IS LESs 2aK 3.6 X 107 =7 MICROCURILES PRER MILLILITER (EXCLUDINS
TﬁITIlEi) . '

LALRIDRY WASEIE Slif 2E COLLTCICD DATCIMISE &40 34rFLED TOR
TOTAL ALPIA AND BETA SCTTYITY. THIS WASTE MAY BE DISCHARGED
~TO THE LAGCONS DOVHSTSEAM OF THE LOW LEVEL WASTE TREATHMENT
CPLANT .I.;" THE TOTAL ALPHA PLUS BETA ACTIIVIYY IS LIESS TJ.N

-
£

!‘Lo

¥ 1677 MICROGCHRIES PER MILLILITER.

EXCEPT AS FROVIDED: IN 4.2.3 B, .ALL OTELR LIQUID WASTES
CONTATNTRG RADICGATIVITY CR WHICH MAVE BERN IN QONRTACT
WITH DOUTPHEGL CONLALRIRG KADICACTIVITY SUHALL BE
COLLLZCTER BATCIVISE IN TUL INTZIRCSFTORS, ANALYZED

FOF TCTAL ALPHA PLUS BETA l‘aT‘IOI\(,"‘ IVITT, ARD TREATED
IR TEE IGW L=VEL WASTE TREATMENT PLANT.

IF THL TOTAL RADIOACTIVITY OF WASTE IN THE INTERCEPIOR
IS GREATFR THAN 5.0 X 10”3 MICKOCURIES PER MILLILITFEL
(EXCLUDIRG TRITIGM), TUE WASTE SHALL BE TRANSFLRRED

BAGY TO THE MAYN PLANT FOR FURTUER TREATENT OR STOR CE.

IF PURING OPERATION OF THE WASTE TREATMERT PLANT, THE
LOCCULATION, CLARIFICATION, OR ION ENCHANGE SECTIC:S OF

’ (Change Ro. 15)
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* THE LOW LEVEL WASTE TREATHENT PLANT ARt BYPASSED, THE
TREATED UATER SHALL BE RECYCLED TO THUE FLED OF TiHE LOW

4.2.5

9 X 10

WHERE C = CONCEXTRATION, IN MICROCURIES

cCs—134

6

LEVEL VIASTE TRYATMENT PLANT.

TREATED WASTE MAY BE DISCHARGED FROM THE LAGOON SYSTEM
_PROVIDED THAT THE RADIOACTIVE CESIUM AND STRONTIUM CONCEN-
TRATIONS i THE WASTE AT THE POIKT OF DISCHARGE FROM THE

LAGOOY SYSTEM DO KOT EXCEED VALUES TIHAT SATIS
THE FOLLOWING RATIOS:

FY THE SUM OF

o %zt Ses t 0 Cgrep 53
2 x 107° 3% 1078 3x 1077

INDICATED 1SOTOrE IN THE TREATED WASTE.

PER MILLILITER, OF THE

-

: ) - =
IF THE CONCENTRATIONS OF CESILM AND STRONTTUM RADICISOTOPER

PERMITTED RY THIS SPECIFLCATION ARE EXCEEDED,
SHALL: : .

THE LICENSEE

(2) TAKE SUCH ACTION AS 13 WECESSARY TO COXE INTC PROMPT.
COIPLILNCE WITU TRE 1 CNICAL SPECLFLCATIORS,

(b} MAKE AX IKVESTIGATION “O IDEXTIFY THE CAUSE OR CAUSES

¥GR SUCH LEVELS OF RAD (CACTIVITY,

(¢) DEFINE XD INITIATE A POGRAM OF ACTION
LEVELS, AN

(2} REVCRY THUSE ACITOHS TG THE COMMI;Sle C

T3 REDUCE SUCH

N A TINELY BAZIS.

SULITCT ©0 YHE PROVISIONS OF 4.2.%, TRITIUM AXD RUTHENIWS 106

MAY EXCEED, AT THE FOTKT OF 2ISCHARGE FROM TH
THE RESPECTIVE CORCLNTRATIONS LISTED FOR THES
APPENDIX B, TALLE IJ, 10 CFR PART 20. :

RADIOCACTIVITY IR CaTTARAUGUS CREEK, RESULTING

E LACGOON SYSTEH,
© NUCLIDES IN

FROX THE DiS-

CHARGE OT ALL LIQU.DS FROM THE SITE IS NETLHMINED FROM WEEKLY

COMPOSITE S#IPLES T.AKEN IR ,.CCONLANCE WITH SPECIFICATION 5.1.1.

IF THE RADJOACTIVIT: 1K CATTA:RAUGULS CRLEL AS
SUCH EAUPLES(S) EXCELDS:

(1) TWERTY PERCENT (20.0) OF THE PRORATE
TIGRS LISTED IN APPENDIX B, TABLE I
PART 20 TOR ANY SMXLE, OR

DETERMINED FROM

D CONCLRTRA-
I, 10 CIR

(Change No. 15)
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Bases

These specifications 1imit the radioactivity in the storage lagoons and
the radiocactivity concentration in Cattaraugus Creek. The discharge of
liquids from the site has been discussed in paragraph 7.11 through 7.13
of the Final Safety Analysis Report. The dominant isotope in the liquid
effluent is expected to be tritium for which a separate analysis will be
made. (See Specification 5.1.2). In addition, the quality of liquid
effluents may be such that the quantity of other,isotopes such as Sr-89,
Sr-90, Cs-137, Ce-144, Ru-106, 1-129, I-131, and Zr-Nb-95 may also have
to be specifically measured. . o oo

“The. alamm setting of-the inline monitor will be established in terms of

beta activity other than tritium as determined by analyses of the liquid
flowing through the neutralization tank. As shown below, the limited
plant throughput of tritium makes it unnecessary to detect tritium in
analyses of liquid samples from the interceptor,

3

“Combined equivalent unidentified curies" will be calculated as follo¥s.

When specific analyses are made for any isotope, the curies of that isotope
found will be miltiplied by the ratio of 3 x 10-7 ,*

: MPC; .
The "equivalent curies® so determined vill be cummed as 2lusizated in ihe
following example to determine the total amount released to the lagoons.
I-131 is a special case. For I-131 a minimum holdup time of 48 days
(6 half lives) is assumed in the lagoon system, and credit is taken for this
decay. . .

EXANPLE:

Assume that an interceptor batch is found to contain 10 curies of
radioactivity other than tritium, plus 600 curies of tritium (from 2
tonnes of fuel). Specific analyses are made which show that the
isotopic composition, except for tritium, is as follows:

Ru-106 40%
Zr-95 30%
I-131 25%
Other (unidentifieg) 5%

Total 10

*¥3 x 10-7 microcuries per milliliter is ihe maximum permissible concentraticn
in unrestricted arcas for Sr-90 which is one of the most radiotoxic isotopes

- expected to be released in the liquid effluent from an irradiated nuclear

fuel processing plant. MPCj is the maximum permissible concentration for
cach particular isotope as indicated in Appendix B, Table II, Column 2 of
10 CFR 20.

(Change No. 4 Revision)
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(2) TEN PERCENT (10%Z) OF THL PRORATED COHCENTRA-
TI10HS LISTED IR APPEKDIX B, TABLE I1, 10 CFR
PART 20 AVLRAGED OVER ANY QUARTERLY PERIOD,

THE L1CEXSLE SHALL:
(2) TAKE SUCH ACTION AS IS NECESSARY TO CCME INTO
FROMPT COPLYANCE WITH THE TECHNICAL SPECIFICA-
TIOSS, :

(b) MAXE AN INVESTIGATION TO IDENRTIFY THE CAUSE OR
CAUSLS FOR SUCL LEVELS OF RADIOACTIVITY,

(c) DEFLIE AND THITIATE A PROGRAH OF ACTION TO
. REDUCE SUCil LEVELS, AND : .

(d) EEPORT THESE ACTIONS TO TME COMMISSION OX A b |
TIMELY BAS1S. L N . -7
BASIS ' .-
These specifications limit: -

the total radioactivity tronsferred to the storage lagoore t

from the main plani, R
the cesian and srronidic ralf~uzctivity in the vast-~ dis- .

charges £rws ¢he lapedn rraizm zfter treatment in the low
level liquid wasie treacrent pisnat and.- ! =

-— L]

the concentraticn of radieactivity In Cattaraupus Creel. .

Aticr rreatrment in the low Iavel liquid wsste zreatment plant the
dominant radioisctopes in the liqued efflvant are expccted to be
rutheniun ané triviun, The tritium is not affected by tiie treat-~
rent system anc the rutheniua is not ef{cctively removed by the
pressnt treaimiat system. - T

This is an interim specification in that the ultimate o.jective of
liquid weste ceantrol is to reduce radioactivity discharg:s to as
low a level as is practicable for all isciopes in liquide at the
point ol release frem the lagoon cystems. Additional treatment «r
other dispeszl methods may be needed in the future to meet the
objective, -

4.2,1 Process steam condensate is normally expected to be free of
radiorctivity. This cffluent may be discharged to the envi-
rouiznat if it has been determined that the total radloactivity
content is less than the 10 CFR 20 limit for strontiun-~00,

(Change i¢. 15)
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Then the “equivalent unidentified curies" are:

. Equivalent
3x10~7 JIodine Unidentified
Isotope Measured Curics MPCs MPCj3 Factor Curies
Ru-106 4 1x10-3  0.03 - 0.12
Zr-95 3 . 6x107°  0.0048 - 0.015
1-131 2.5 3x10-7 1 ¢ 0,015% 0.04
" Other 0.5 3077 1 . - 0.5
(unidentified) Combined Equivalent Unidentifie |
) * ' Curies - . 0.675
The contribution of fhe tritivm would be calculated as follows:
. - Equivalent
‘ . - 3x10~7 Iodine ~ Unidentified
Isotope Measured Curies _ MPQi_ HPCs Factor Curiaes
H-3 600 3x1073  1x1074 - " 0.06

It is agpparent from these calculations that tritium need not be specificzlly
analyzed to determine its contribution to the "combined equivelent unideniificd
curies.” ; -

It is pot the intent of NFS to discharge from the plant the maximum quantity
of radioactivity vwhich could be accommodated within permissible concentrziions
by the flow of Cattaraugus Creek. Prudent plant operation dictates that the
quantity of radioczctivity released to Cattaraugus Creek be kept at the lover
practical amount. To assure an in-depth control of liquid effluents releazsed
to Cattaraugus Creek, a quarterly limit of 48 curie equivalents of liquid
discharged to the lagoons has been set, and the concentration of liquid fed to
the lagoons is limited to 5 x 1073 pc/ml. These limits are consistent with
meeting the requirements of Specification 4,2.2-in Cattaraugus Creek.

Activity released into the liquid effluent system goes through four separate
holdup units, via an inierceptor, a 300,000 gallon lagoon, and two successive
2,300,000 gallen lagoons. Thus, there are four separate chances to apprehend
errant activity and the total possible holdup time is about four months.
Plant operaticns, therefore, hzs a high degrce of control over the discharge
of radiocactivity in the liquid effluent and there is plenty of time to shut
the plant down in an orderly fashion if this Technical Specification cannot
be met. ‘

-
-

(Change No. 4 Revision)
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4.2.3

4.2.4
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one of the most restrictive isotopes which could be cxpeeted
to be found in liquid wastes {rom reprocessing plants. The

10 CFR Part 20 lirit for stroatium-90 is ten to one hundred
times smaller than the limit for other isotopes which would
also be present in the condensate should a contaminating leak
occur in a steam heating syster. Thus vce of the strentivnm-90
limit assures that the condensate released will alwvays be
below the 10 CFR 20 limit for any isotopes which might be
present. '

Laundry waste contains small quaatities of radioactivity. It
alse contains phosphates and complexing agents which may inter-
fere with the proper operation of the low level liquid waste
treatment plant. This waste, therefore, is discharged down-
stream of the low level waste treatment plant.

The quantity of laundxy waste is less than 107 of the totgl
current low level liquid waste volume generated, and the ©
activity level is szbout 5 X 10=3 picrocuries per nilliliter
total beta. Both strontiun and cesium are expected to be
below their respective Part 2u MPC values in the undiluted
waste. Experience indicates thzt the tetal beta activity
carried by this stream is about 1 millicurie per day. Thrs

is precominantly ruthenium-106 with cesiua-127 and stronts --90
amounting to about 18 and 4 microcuries rer day raspective‘y.
Release of this waste without treatment will »nt substanti. lly

" lucrease the total radioactivity velease. ...

The laundry waste will be collecteg satehwise aad sampled ta.
assure thot it decs not exceed 1 ¥ 1o~4 ricvocuries per milii-
liver toral aipha plus Leta activity, Release of laundry wisre
at this con~cntration would resuit in a wnole body expusure to
a suitable sacple of the populaticn (as shown in the Cenmissiown
Safety Analysis) of 0.033 nrem/yaar.,

Othey liquid trzsies (including water frow the high level sceolid
waste burial ground) wuhich contain or ray be suspected to mion-
tain radioisotopes will be trcated in the low leve! iiquid
wiaste treatuent plont.  The radioactivity in the .eed to the
Lreatrent plant (via the interceptors and lagoon system) is
linlted to prevent excessive radiation levels necar rhe lagoons
and in the waste treatuent plant, and to prevent overloading
the low level waste treatment facility.

Dxcept as specified in 4.2.2 all waste transferred to the l: goon

system will be precessed through th'c waste treatment plant to
assure that as nuch of the radioactivity is rewmoved as is

(Change No. 15
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Continuous sampling will be conducted at the mohitoring station ncar the

-site boundary on Cottaraugus Creck. At least on a weekly basis, the composite

sample from this station (sce Specification 5.1.2) will be analyzed for gross
alpha and gross beta activily and for iritium. Discharge from the storage
lagoons will be regulated to conform to ithe flow in Catiaraugus Creek., Stircam
flow is measured with an dnstrument which records the level of the streoan.

The flow is calculated using the cross section of the strecam bed and a serics
of velocity measurements at_vérious water heights.

_ . . I3 .
An auxiliary monitoring station has been provided near ihe plant site at the
confluence of Frank's and Quarry Creeks. This station serves as 2 sensitive
monitor of any unsuspected or unregulated discharges. Mezsurement of flow

-.at this point and maintenance of the system is quite difficult due to the

rugged terrain. Consequently data tsken here cannot be expected to have the
consistency necessary to make use of this station as a part of the discharge
inventory. It \111, however, be maintained in operation to the greatest

-

“extent p0351b1e as ‘an added margln o5 sa.ety. .

.o o * (Change No. 4 Revision)
- . .\ * .
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practicable with the installed equipment. TFor this same
reason, all process steps in the waste treatment plant

must be operating if the effluent is to be released from the
lagoon systen. puring periods of process upsets or failures,
the low level treatment plznt effluent will be recycled.

4.2.5 The low level waste treatment plant is designed specifically
to rcmove cesium and strontium from the aqueous wastes. Proper
operation and coatrol of the low-level liquid waste treat&ent
plant, including continuous monitoring for Cs-137 at the exit
of the icn-exchange unit, should assure that the concentrations
of strontium and cesium are within specificaticn limits at the
time of discharge. Analyses for strontium-90 require time
delays for the buildup of yttrium. Compliance with
Specification 4.2.5 will be based on analytical results
obtained after the waste has been released from the lagoon
systen. - .

4,2,6 Puthenium and tritium are isotopes present in significant

. quantities in the waste transferred from ibc main plant

' which will not be effectively removed by the wcezte treatment

plant. Until additional treatment or other disposai !s pro-

o (:? L vidzd for ttese isctopes, they will be present in greatex

u g than MMPC limits in the lagoon effluents and will be the

predominate rzdicisotopes in Cattaravgus Creck. The con-

concentratio:r s of radicactive stroriium and cesium In Cattaxaug.:s

Creek will be low; about U.1Z of the respective 11 CFR Fart 20

limics. The scticz walues glven in Specificarion 4.2.0 are

based en the recognition of the limitations of the present wasis

trzoiment sysiza.  The specificaticn requires prompt action on

the part of KIS to Investigale releases avove the predetermiucd

values and to define and initiaze corrective action.

(Change KRo. 15)
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L.,3 STORAGE CAIISTER LCADING AND SPACING

Applicability

This specification establishes limits governing fuel distributicn in the
Storage Pool.

Cbjective

To assure that individual units and arrays of units are maintained in sub-
critical configuration.

Specification

. 4.3.1 IRRADIATED NUCLEAR FUEL IN THE FUEL STORAGE POOL SHALL BE STORED

IN CANISTERS. .

4.3.2 THE QUANTITY OF FUEL STORED IN A CANISTER SHALL BE LIMITED SO.THAT
THE EFFECTIVE NEUTRON MULTIPLICATION FACTOR (kers) SHALL KOT EXCEED 6.85
BASED G UNIFRADIATED FUEL. THE PRECISION OF THE keps CALCULATICT SHALL

- BE CONFIRMZD EY APPLYING TEE CALCULATIONAL ME']IiOD TO KNOWN CRITICAL SYSTEMS

OF STLTLAR wiTer, MATRRTAT.

WL e e ——. S — o —— i P

4,3.3 IN LIZU OF DETERMINING THE kepe OF A CANISTER LOADING, ANY SINGLE .
FUEL ASSZELY OR PACKAGE WHICH HAS BEEN STORED UNLCER WATER PRIQR TO SHIPMENT
MAY BE STCRED IN A CANISTER, PROVIDZD THE GEQMETRY OF THE ASSEMBLY OR
PACKAGE IS NOT REARRANGEL.

L,3.4 CANISTERS SEALL BE SPACED TO FROVIDE A MINIMUM OF 12 INCHES OF WATER
BETWEEN FUZL CONTAINZD IN ADJACENT CANISTERS EXCEPT AS PROVIDED BELOW.

4.3.4.1 THOSE CANISTERS CONTAINING DRESDEN CANKED FUELS SPALL
- BE SPACED TO PROVIDE AT LEAST 9.6 INCEES COF WATER BETWEEN ADJACENT
FUEL CANS AND THE IMMEDIATELY ADJACENT STORAGE RACKS SEALL REMAIN
EMPTY,

4,3.4.2 THOSE CANISTERS CONTAINING BONUS SUPERHEATER FUELS SHALL
BE SPACED TO PROVIDE AT LEAST 8 INCHES OF WATER BETWEEN ADJACENT
CANISTERS CCNTAINING SUPEFHEATER FUEL AND AT LEAST 12 INCEES OF
WATER BZTWEEN CANISTZRS CONTAINING SUPEREEATER AND THOSE CANISTERS
CONTAINING CTHER TYPES OF FUEL,

- Eeses

The Fuel Receiving and Storsge Area (FRS) has been designed to permit the
handling of fuel assemblies such that geometry and administrative comtrol
prevents the interaction of one fuel essembly with another. These precautions
are necessary since the FRS will at most times contain fuel in excess of that
pecessary to result in a criticality if placed in optimum array.

(Changs 2. 1@



4.3

§TO0ZAGE CANISIZR LOADINS &4 SANCLLT

Anglicabilitv

This specification est2blishes 1ir:its governing fuel distributicn in the
Storage Pucl. .

Qbjective

To-assure that individual units and arrays of units 2re maintained in sub~
ecritical configuration. '

Specificaticn

4.3.1 TIRRADIATED NUCLEAR FUEL 1N THE FUEL STORAGE POOL SHALL BE STORED
IN CANISTERS. '

4.3.2 THE QUANTITY CF FUEL STO2ED IN A CANISTER SHALL BE LDMITED SO TFAT
THE EFFECTIVE iZUTRON {ULTIPLICATION FACTOR (ke£f) STALL 10T EXCEED 0.85
BASED OF USIRRADIATED FUEL. TEE PRECISION OF IEZ kff CALCULATION ShalLL
BE COWFIRIS DY APILVING TIZ CALOULATIONAL JETHCD TO FOW CRITTICAL. STSVTS

CF SLIILAX TUSL HATIRLL.

4.3.3 1IN LIEU OF DETERIINING THE ks OF A CANISTER LOADING, ANY SINGLE
FUEL ASSEBLY OR PACKAGE 'WICA HAS SZEN STORED UiDER WATER PRIOR TO SHIE TENT
MAY BE STORED IX A CANISTER, PROVIDED THE GEOMETRY OF THE ASSEWLY OR .
PACRAGE IS 0T REARRAIGED. '

4.3.4 CAI!IQT‘ERS SHALL BE SPACZD TO PROVIDE A MIND{UM OF 12 INCIES OF VA'LER

BETWEEN FUEL CONTAINED Ii ADJACTST CAWISTERS EXCEPT AS PROVIDED BELOW. -
4.3.4.1 CANISTERS CONTAINING THREE OR LBSS FUZL ASSEMBLIES FROM TEE -~ . 2
DRESDEN-1 REACTOR SHALL BE SPACED TO PROVIDE AT LEAST 7.25 INCHES OF .7 ST

WATER BETWZZS ADJACEUT CANISIERS. .

4.3.4.2 THOST CANISIERS CONTALS %G BOMUS SUPEREEATER FULLS SHALL BE SPALLID
TO PROVIDT AT LEAST S IUNCHES OF 1ATER BETWEEH ADJACENT CANISTERS CONTATIING
SUPERHEATER FUEL AXD AT LIAST 12 ISCKES OF WATER BETUEZXN CANISTERS CONTATHIN
SUPERHEATER AND THOSE CANISTERS COUTAILNING OTHER TYPES OF FUEL.

" (Change No. 19)
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The storage racks and canisters provide a minimum edge to edge spacing of
eight inches between adjacent canisters and a minimum edge to edge spacing
of twelve inches between the fuel contained in adjacent canisters.. This
separation of twelve inches of water prevents significant interaction of
neutrons and provides a safe array.

A kogr less than 0,85 nrovides a reasonable margin of safety to account for
uncertainty in calculations and error in the identification of the fissile
material content. By comparing the calculative method with known ecritical
systems of similar fuel material, uncertainties in the method are minimized.

Individual fuel elenents or packages previously stored under water have been
demonstrated as safe and, therefore, no further calculations are deemed
necessary provided that 12 inches is maintained between fuel in adjacent
canisters in storage,

Adninistrative procedures are established to assure correct canister lgadingss,
The decreased water spacings permitted for Dresden canned fuel and BOS%S
superheater fuel have been shown to be nuclearly safe in NFS letters to USAEC
Division of Materials Licensing dated April 28, 1965 and January 22, 1969,

The consequence of exceeding this specification would be to decrease the margin
of safety for the prevention of criticality. In Paragraphs 7.33, 7.34 and

8.29 of the Safety Analysis it has been assumed that despite all design efforts,
8 criticality incidant somehow does occur. The consequences of such an un-
likely event have been analyzed and show that neither operating personnel nor
the general public would be injured as a result.

The action to be taken to correct an exceeding of this specification is to

take imnmediate steps to increase spacing of fuel in storage or decrease
canister loading.

(Change No. 10)
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Basas
2a-53

The Fuel feceiving end 3torage area (FRS) has been designed to permit the
handlinz of fual assewblias such tial. geouetry and administrative control
prevents the interaction of one fuel sssembly with ancther. Tiese pre-
cautions arc nu:cassary simce the ¥RS w111 at vost times contain fuel in
excess of that necessary to result in a eriticality if placed in optimum
array. : : ~

The storaze racks and canisters provide a nininun edze to edge spacing of
eight faches between adjacent canisters and a minimun edge to edge -spacing
of twelve inches between the fuel contained in adjacent canisters. 7Ihis
separation of twalve inchas of water prevents significant interaction of
neutrons and provides & safe array.

A koff less than 0.85 provides a reasonable margin of safety to account
for uncertainty in calculations and error in the identification of the
fissile material content. By comparing the calculative nethod with knowm
criticgl systems of similar fuel material, uncertainties in the methpd
are minimized. .

Individual fuel elenents or packages previously stored under water have
been demonstrated as safe and, therefore, no further calculations are
deemed necessary provided that 12 inches is paintained between fuel in
adjecent canisters in storage.

Administrative proceduras are established to assure correct canister
loadings. The detreased water spacings permitted for Dresden caaned
fuel and 30:U5 superncater fuel have been shown to be nuclearly saie
4n NFS letters to USAEC Division of iaterials Licensing dated April 28,
1965, January 22, 1369, and July 3, 1973.

The consequence of exceeding this specification would be to decrease
the margin of safety for the prevention of triticality. In Paragraphs
7.33, 7.34 and 8.29 of the Safety Analysis it has been assumed that
despite all design efforts, a eriticality incident somehow does occur.
The consequences of such an unlikely event have been analyzed and show
that neither operating personnel nor the general public would be injured
as a result. : :

The action to be taken to correct an exceeding -of this specification

{s to take ir—adiate steps to increase spacing of fuel in storage or
decrease canister loading. - :

(Chonge lo. 19)




4.3 STORAGE CANISTER LOADING AND SPACING

Applicability

This specification establishes 1imits governing fuel distribution and
hand1ing in the Fuel Storage Pool (FSP) and the Cask Unloading/Loading
Pool (CUP) section of the Fuel Receiving and Storage (FRS) Area.

Objective in the FRS

To assure that individual units and arrays of units are maintained in
subcritical configuration.

Specification

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

Irradiated nuclear fuel assemblies in the Fuel Storage Pool (FSP)
and the Cask Unloading/Loading Pool (CUP) shall be stored in
canisters.

The quantity of fuel stored in a canister and the handling of
fuel and fuel canisters in the FRS Storage Pool and the CUP sha§ﬁ
be 1imited so that the effective neutron multiplication factor
(keff) shall not exceed 0.95 including the possible
nonconservative bias of the calculational method used and the
statistical uncertainty (normally 95 percent confidence) as well
as considered credible accidents, corrosion, and manufacturing
uncertainties. :

Fuel canisters shall not contain more than the following number
of assemblies:

a) One PWR assembly
b) Two BWR assemblies
€) Three Dresden-1 assemblies

Canisters shall be spaced to provide a minimum of twelve (12)
inches of water between fuel contained in adjacent canisters
except as provided below.

4.3.4.1 Canisters containing three or less fuel assemblies from
the Dresden-1 reactor shall be spaced to provide at
Teast 7.25 inches of water between adjacent canisters.

Only one canister (whether or not it contains fuel assemblies)
may be handled at a time out of the storage locations in the FSP
and/or the CUP. Simultaneous handling operations in the FSP and
the CUP are permitted.

-1 - (Change No WVDP-003)
October 29, 1984



4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

No fuel permitted in 1ift rack when moving or fransferring the
pool gate or a shipping container into or out of the CUP.

No more than one fuel assembly of any type may be handled outside
of its canister or licensed shipping container at a time in the
CUP. The following maximum number of canisters are permitted to
be present in the CUP:

4.3.7.1 One canister of PWR fuel, or

4.3.7.2 Four canisters of BWR fuel, or

4.3.7.3 Three canisters of Dresden-1 fuel, or

4.3.7.4 Up to 18 Dresden-1 thoria rods.

4.3.7.5 No more than one fuel type is permitted to be present
in the CUP at any time except that 18 Dresden-1 thoria
rods and 6 Dresden-1 assemblies may be in the cask at
one time. This exception expires on December 31, 1984.

The maximum quantity of fuel assemblies permitted in a shipping:=

cask at a time in the CUP will be limited to that quantity z

permitted by the license for that container:

The maximum quantity of fuel assemblies permitted in a shipping

cask at a time in the CUP will be limited to that quantity

permitted by the license for that container:

Fuel handling shall be stopped immediately upon any of the

following occurances and shall remain shutdown until written

permission to restart has been granted by the Radiological and
Nuclear Safety Manager:

4.3.10.1 Any time a fuel assembly is dropped

4.3.10.2 Any time a canister is dropped whether or not it
contains fuel

4.3.10.3 Any time a fuel assembly is stuck in a canister and
cannot be freed in accordance with the operating
procedure

4.3.10.4 In the event that fuel rods or hardware separate from
an assembly in transit or during handiing

4.3.10.5 Any criticality alarm other than planned tests

4.3.10.6 Failure of any criticality alarm system

-2 - (Change No WVDP-003)
October 29, 1984



" Bases

The Fuel Receiving and Storage Area (FRS) has been designed to permit the
hand1ing of fuel assemblies such that geometry and administrative contro)
prevents the interaction of one fuel assembly with another. These precautions
are necessary since the FRS will at most times contain fuel in excess of that
necessary to resuit in criticality if placed in optimum array.

The storage racks and canisters provide a minimum edge to edge spacing of
eight inches between adjacent canisters and a minimum edge to edge spacing of
twelve inches between the fuel contained in adjacent canisters. This
separation of twelve inches of water prevents significant interaction of
neutrons and provides a safe array.

A keff less than 0.95 (kesf + 20 < 0.95) provides a reasonable margin to
critical. The base case fuel used in the analysis 1s unirradiated and
provides an additional safety margin since the stored fuel is irradiated. By
comparing the calculational method with known critical systems of similar fuel
material, uncertainties in the method are known.

Individual fuel elements or packages previously stored under water have been
demonstrated as safe and, therefore, no further calculations are deemed -
necessary provided that twelve inches is maintained between fuel in adjacent*
canisters in storage.

Administrative procedures are established to assure correct canister
loadings. The decreased water spacing permitted for Dresden-1 fuel has been
shown to be nuclearly safe in NFS letter to USAEC Division of Materials
Licensing dated July 3, 1973.

Caiculations performed in 1983 have shown that the Technical Specification
1imit of 0.95 will not be exceeded for intended operations and postulated
accident scenarios as long as the requirements in this Technical Specification
are complied with.

The consequence of exceeding this specification would be to decrease the
margin of safety for the prevention of criticality.

-3 - (Change No WVDP-003)
October 29, 1984
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= 4.4 DISSOLVER CHARGING
Applicability

This specification establishes 1imits to govern the dissolver
charging operation.

Objective

To prevent criticality in the dissolvers.

.Specification

4.4.1 OXIDE FUELS CONTAINING MORE THAN 5 WEIGHT PERCENT U-235
PRIOR TO IRRADIATION SHALL BE CHARGED INTO DISSOLVERS 3C-1 OR
3C-2 ONLY IN BASKETS IN WHICH SUFFICIENT FIXED NEUTRON ABSORBER
IS DISTRIBUTED SUCH THAT THE k... OF A DISSOLVER BARREL DURING
DISSOLUTION SHALL NOT EXCEED 0%55.

-
. 4.4.2 THE MODE OF CHARGING DISSOLVENT SHALL BE SUCH THAT THEY
RESULTANT AVERAGE CONCENTRATION OF U-235 IN SOLUTION SHALL NOT
EXCEED THE VALUES SHOWN IN FIGURE 4.4.1. THE U-235 CONTENT OF
THE CHARGED FUEL SHALL BE ASSUMED TO BE THE U-235 CONTENT OF THE
. FUEL PRIOR TO IRRADIATION, EXCEPT THAT

4.4.3 FOR CATEGORY 3 FUELS, THE RESULTANT CONCENTRATION OF U-235
IN SOLUTION MAY BE INCREASED ABOVE THAT SPECIFIED IN 4.4.2 BY THE
USE OF A SOLUBLE NEUTRON ABSORBER PROVIDED (A) THE ABSORBER IS
ADDED BEFORE OR WITH THE DISSOLVENT (B) THE EXCESS NITRIC ACID
EXCEEDS 4 M, (C) THE BORON CONCENTRATION OF THE DISSOLVENT EXCEEDS
0.03 M, AND (D) THE RESULTANT U-235 CONCENTRATION, BASED UPON FUEL
CONTENT PRIOR TO IRRADIATION IS LESS THAN 15.6 GRAMS PER LITER.

Bases

During dissolution, fines generated in shearing of the oxide fuels
can escape from the dissolver charging baskets. If there 1s no
agitation and little dissolution, these fines could be dispersed in
the annulus around the dissolver baskets thus increasing the kags OF
the barrel region. To establish nuclear safety of oxide fuels S;Eeed—
ing 5% enrichment, a neutron absorber is fixed and distributed in the
charging baskets. The calculation determining the amount and distri-
bution of the absorber takes into account changes in geometry of the
charge and the presence of concentrated solution and fines adjacent
to the baskets during dissolution. Surveillance of neutron absorber
material (Technical Specification 6.10) will reveal when corrosion
losses diminish the absorber's effectiveness to the 1imit specified.

CORY

(Change No.'B’
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4 4.4 DISSGLVER GiaRGIKG

Applicabiliry

¢ This specification establishes limits to govern the dissolver
charging cperation. )

* Obijective X - e -

To prevent criticality in the dissolvers.

Specificztion ' .o - ..

4,471 OXIDE FUELS CONTAINIKG HORE THAN S5 WEIGHT PERCENT U-235

PRIOR TO IRRADIATION SHALL BE CHARGED INTO DISSOLVERS 3C-1 OR

3C-2 OXLY IN BASKETS IK WHAICH SUFFICIENT FIXED REUTRON ABSORBER IS ___ _ _ _

~- --- --- DISTRIBUTED SUCH THAT TEE kgff OF A DISSOLVER BARREL DURING DIS- g -
SOLUTION S®ALL ROT EXCEEZDZ 0.95. .

4.4.2 TEZ MDDE OF CEARGING DISSOLVENT SHALL BE SUCH THAT THE
RESULTANT AVERAGE COXCENTRATION OF U-235 IN SOLUTION SHALL NOT
EXCZED THE VALUES SHOWX IN FIGURE 4.4.1. THE U-235 CORTENT OF THE
CILARGED IUTL SLALL BE ZSSIZZD TC BE THE U-235 CONTENT OF THE FUEL

PRIOR TO IRRADIATION, SX(SPT THAT™ ’

4.4.3- TOR CATEGORY 3 FUZLS, THE RESULTANT CONCENTRATION OF U-235

IN SOLUTICYN AY BE INCR=ASED ABOVE THAT SPECIFIED IN 4.4.2 BY THE

USE OF A SSLUBLE NEUTRON ABSGRSER PROVIDED (A) THE ABSORBER IS

ADDED BEFDRE OR WITH T&Z DISSO..V'E \T (B) THE EXCESS NITRIC ACID
EXCZEDS 4 Y, (C) THE BORON COULCENTRATION OF THE DISSOLVENT EXCEEDS
0.03 M, AND (D) THE RESULTANT U-235 CONCENTRATION, BASED UPON FUEL
OONTENT PRIOR TO IRRADIATION IS LESS THAN 15.6 GRAMS PER LITER.

4.4.4 FCR CATEGORY 10 FUTLS, TRANSFERS TO THE DISSOLVERS SHALL BE
CONTEOLLED SO THAT THE fZESULTANT U-235 EQUIVALERNT CONCENTRATION IN

A DISSCLVER SHALL NOT EXCEED THE CONCENTRATIONS SHOWN IN FIGURE 4.4.2.

Bases

During dissolution, fines generated in shearing of the oxide fuels
can escape from the dissdlver charging baskets. If there is no
aglitation and little dissolution, these fines could be dispersed in

(Change No. 16)
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Neither the upper portions of the dissolver nor the subsequent feed
adjustment tank to which solutions are transferred prior to assay are
of favorable geometry. Hence, the concentrations of solutions in the
dissolver must be controlled to values that are made for the U-235
enrichment of the fuel prior to irradiation. The concentrations
specified in Figure 4.4.1 are 70% of the calculated critical concen-

trations reported in ORNL-TM-686, Limiting Critical Concentrations of
#gueous Nitrate Solutions of Fissile and gertiie Isotopes. To take
nto account variance in analytical and instrumentation data used in
determining concentrations, three standard deviations in the conserva-
tive direction will be applied to the data.

Soluble neutron absorbers such as B-10 in boric acid have been exten-
sively studied for primary criticality control as shown in ORNL-3309,
Soluble Neutron Poisons as a Primary Criticality Control in Shielded
and contained Radiochemical Facilities. Since the U-235 concentration
Timit specified in 4.4.3 would (with thorium in solution) be subcritical
" without the boron and excess acid, these soluble neutron absorbers gre
» considered a secondary criticality control. Soluble neutron absorhr is
added, under administrative control, with the dissolvent in a concentra-
tion such that U-235 concentration of the dissolver solution is less than
70% of the critical concentration with the neutron absorber. The limits

- of Specification 4.4.3 are based upon a criticality evaluation performed
by NFS using the most restrictive parameters for Category 3 fuels. Written
permission of the shift supervisor will be required on the dissolver data
sh$et prior to the addition of acid-soluble absorber solution to the dis-
solver. :

A criticality excursion in a heavily shielded cell is a possible conse-
quence of exceeding this specification. In paragraphs 7.30 - 7.32 and
8.24 - 8. 28 of the Safety Analysis, it has been shown that even if a
nuclear criticality were to occur, the dose through the 6-foot thick
concrete walls of the Chemical Processing Cell would not be likely to
exceed 0.1 rem, and under highly unlikely recycling of radioiodine into
the plant by a downdraft from the stack, thyroid doses to personnel would
- not exceed 75 rem. :

The action to be taken in the event of exceeding this Technical Specifi-
cation is to stop dissolving operations and inform the Technical Services
Manager (or his designated alternate). Specific directions for recovery
will be issued by the Plant Safety Committee.

COE_.Y _‘ (Change No. 8)



the annulus around the dissolver baskets thus increasing the keff of
the barre! region. To establish nuclear safety of oxide fuels® o
exceeding 5% enrichment, a neutron absorber is fixed and distributed
in the charging baskets. The calculation determining the amount and
distribution of the absorber tzkes into account changes in geometry
of the charge and the presence of concentrated solution and fines
adjacent to the baskets during dissolution. Surveillance of neutron
absorber material (Technical Specification 6.10) will reveal when
corrosion losses diminish the absorber's effectiveness to the limit
specified. ) : :

Neither the upper portions of the dissolver nor the subsequent feed
adjustrent tank to which solutions are transferred prior to assay
are of favorable geometry. Hence, the concentrations of solutions
in the dissolver must be controlled to values that are safe for the
U-235 enrichment of the fuel prior to irradiation. The concentra-
tions specified in Figure 4.4.1 are 70% of the calculated eritical
concentrations reported in ORNL-TM-686, Limiting Critical Concen-
Erations of Aqueous Nitrate Solutions of Fissile and Fertile

>

Isotopes. To take into account variance in analytical and

instrucentation data used in deternmining concentrations, three
standard deviations in the conservative direction will be applied
to the data.

Soluble neutron absorbers such as B~10 in boric acid have been
eéxtensively studied for primary criticality control as shown in
ORNL-3309, Soluble Neutron Poisons as a Primary Criticality Control
in Shielded 2nd Contained Racdiochemical Facilities. Since the U-235

concentration limit specified in 4.4.3 would (with thorium in
solution) be subcritical without the boron and excess acid, these
soluble neutron ebsorbers are considered a secondary criticality
control. Soluble neutron zbsorber is added, under administrative
control, with the dissolvent in a concentration such that U-235
concentration of the dissolver solution is less than 70% of the
critical concentration with the neutron absorber. The limits of
Specification 4.4.3 are based upon a criticality evaluation
perfommed by NFS using the most restrictive paramcters for Category 3
fuels. Written permission of the shift supervisor will be required
on the dissolver data sheet prior to the addition of acid-soluble
solution to the dissolver, .- .

For Category 10 fuel the concentrations of solutions in the dissolver
wust be controlled to values that are safe for fissile isotopes in

(Change No. 16)
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mixtures of fissile and fertile isotopes. The concentrations
specified in Figure 4.4.2 are 607 of the calculated critical con-
centrations reported in ORNL-T}-686, Limiting Critical Concentrations
of Aqueous Nitrate Solutions of Fissile and Fertile Isctopes.

The action to be taken in the event of exceeding this Technical
Specification is to stop dissolving operations and inform the
Technical Services Manager (or his designated alternate). Specific
directions for recovery will be issued by the Plant Safety
Commnittee. -
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4.5 FEED SOLUTION CONCENTRATION

= CORY

Applicability

This specification establishes the concentration limits to be observed
in the operation of the feed adjustment and accountability tank:

Objective

To maintain a subcritical concentration of fissile material in feed
solutions. :

Specification

4.5.1 THE CONCENTRATION OF FISSILE ISOTOPES IN THE FEED ADJUSTMENT AND
ACCOUNTABILITY TANK SHALL NOT EXCEED, AFTER ADJUSTMENT, THE U-235 CONCEN-
TRATION SHOWN IN FIGURE 4.5.1, BASED UPON FUEL ENRICHMENT PRIOR TO
IRRADIATION, EXCEPT THAT -

4.5.2 FOR CATEGORY 3 FUELS, THE U-235 CONCENTRATION MAY BE INCREASEL
ABOVE THAT SPECIFIED IN 4.5.1 ABOVE BY THE PRIOR ADDITION OF A SOLUBLE
NEUTRON ABSORBER PROVIDED (A) THE EXCESS NITRIC ACID EXCEEDS 4 M, (8)
THE BORON CONCENTRATION IN THE SOLUTION EXCEEDS 0.3 M AND (C) THE
RESULTANT U-235 CONCENTRATION IS LESS THAN 15.6 GRAMS PER LITER, BASED
UPON FUEL ENRICHMENT PRIOR TO IRRADIATION. |

Bases

The feed adjustment and accountability tank is not geometrically favor-
able; therefore, the concentration of fissile materials in the tank mist
be controlled to assure nuclear criticality safety. This control is
provided prior to feed:adjustment by Specification 4.4 but any concenira-
tion of the feed solution must be limited so that the final concentra:ion:
do not exceed the 1imits of Specification 4.5. For conservatism and con-
sistency with Specification 4.4, Specification 4.5 is based upon the I'-23
content of the fuel prior to irradiation.

The concentration 1imits defined by Figure 4.5.1 are 70% of the calculate:
critical concentrations reported in ORNL-TM-686, Limiting Critical Con-

centrations of Aqueous Nitrate Solutions of Fissile and Fertile lsotopes.
0 take into account variance in analytical and instrumentation data used

{in determining concentrations, three standard deviations in the conservati

direction will be applied to the data.

Soluble neutron absorbers such as B-10 in boric acid have been extensively
studied for primary criticality control as shown in ORNL-3309, Soluble
Neutron Poisons as a Primary Criticality Control in Shielded and Containec

he ‘ e U-£35 concentration {imit specifie
in 4.5.2 would (with thorium in the solution) be subcritical without the
boron and excess acid, these soluble neutron absorbers are considered a
secondary criticality control. '

~NDV

(Change No. 8)
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FEED SOLUTION CONCENTRATION

-

Applicability

This specification establishes the concéntration limits to be
observed in the operation of the feed adjustment and account-
ability tank. ) -

" Object ive' T

To maintain a2 subcritical concentration of fissile material in feed
solutions. -

Specification . 7
4.5.1 THE CONCENTRATION OF FISSILE ISOTOPES IN THE FEED ADJUSTMENT
ARD ACCOUNTABILITY TANK SHALL NOT EXCEED, AFTER ADJUSTMENT, THE

U-235 CONCENTRATIOR SHOWN IN FIGURE 4.5.1, BASED UPON FUEL ENRICH~

MENT PRIOR TO IRRADIATION, EXCEPT THAT

4.5.2 TFOR CATEGORY 3 FUELS, THE U-235 CONCENTRATION MAY BE
INCREASED ABOVE THAT SPECIFIED IN 4.5.1 ABOVE BY THE PRIOR ADDITION
OF A SOLUBLE NEUTRON ABSORBER PROVIDED (A) THE EXCESS NITRIC ACID
EXCEEDS 4 M, (B) THE BORON CONCENTRATION IN THE SOLUTICN EXCEEDS
-03 ¥ AND (C) THE RESULTANT U-235 CONCENTRATION IS LESS THAN 15.6
GRAMS PER LITER, BASED UPON FUEL ERRICHMENT PRIOR TO IRRADIATION.

4.5.3 TFOR CATEGORY 10 FUELS THE CONCENTRATION OF FISSILE ISOTOPES
IN THE FEED ADJUSTMENT AND ACCOUNTABILITY TANK SHALL NOT EXCEED,
AFTER ADJUSTMENT, THE U-235 EQUIVALENT CONCENTRATIOW SHOWN IN
FIGURE 4.5.2 BASED UPON ANALYSIS PRIGR TO ADJUSTMENT.

Bases

The feed adjustment and accountability tank is not geometrically
favorable; therefore, the concentration of fissile materials in the
tark must be controlled to assure nuclear criticality safety. This
control is provided prior to feed adjustment by Specification 4.4
but any concentration of the feed solution must be limi ted so that
the final concentrations do not excecd the limits of Specifica-
tion 4.5.

(Change No. 16)
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Scivhic nuuliTon noIsvser resen® in tas f£2&d colution such that the
U=235 ecouzoenorozicn L5 1 harn 70% of tas eritiesl concentration with
TeloTon Sdisuvonw. Tac 1 3 of Spacificztion 4,5, cra based upon &8
eriticelity evziuvction perforzed by NIS using the sost restrictive parad

- ey - -
ters of catzzsTy 3 fuels.

("]

A eritisality excursica in a heavily shielded cell iz a possible consequence
of exceeding this szecificstica., In parsgraephs 7.30 - 7.32 ond 8.24 - 8,28
o< the Szfcty inciysis, it acs besn shown that even if a muclecr eriticality
wara to oceur, the dose thiotgh the 6-Loot thick concrete walls of the
Chemical Prsceseing Cell would not be likely to exceed 0.1 rem, and under

tighiy unlikeiy zecsycling of radiciodifie into the plant by a downdralt {roa
the stack, thyroid dsses to pavsonnel would not exceed 75 rem,

If this specificotion is exceaded, no concentrztion or trinsfer of solution
in the £fecad adjust=znt tank may be perZorzed cnd the Technicsl Services
Mztsgcer or his zlternste mist be notified. The Plant Safety Committee will

issue specific éirscticas Ior recovery.
Pe

g

(Change No. 8)
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For conservatism and consistency with Specification 4.4, Specifica-
ticns 4,5.1 and 4.5.2 are based upon the U-235 content of the fuel
prior to irradiation. The concentration limits de fined by

Figure 4.5.1 are 70% of the calculated critical concentrations
reported in ORNL-TM-686, Limiting Critical Concentrations of
“Aqucous Nitrate Solutions of Fissile and Fertile Isotopes. To
-take into a ccount variance in avalyrical and instrumentation data

da -,

used in determining concentrations, three standard deviations in
the conservative direction will be applied to the data.

Soluble neutron absorbers such as B-10 in boric acid have been
extensively studied for primary criticality control as shown in
ORNL-3309, Soluble Neutron Poisons as a Primary Criticality

Control in Shieléded .and Contained Radiochemical Facilities. Since
the U-235 concentration limit specified in 4.5.2 would (with thorium
"in the solution) be suberitical without the boron and excess acid,

these soluble neutron absorbers are considered a secondary criticality
control, . -

Soluble neutron absorber is present in the feed solution such that
the U-235 concentration is less than 70% of the critical concentra-
tion with neutron absorber. The limits of Specification 4.5.2 are
based upon a criticality evaluation performed by NFS using the meos
restrictive paramaters of Category 3 fuels. '

For Category 10 fuel the concentrations of solutions in the dissolver
must be controlled to values that are safe for fissile isotopes in
mixtures of fissile and fertile isotopes:. The concentrations speci-
fied in Figure 4.5.2 are 60% of the calculated critical concentrations
reported in ORNL-TM-686, Limiting Critical Concentrations of Acueous
Nitrate Solutions of Fissile and Fertile Isotopes.

If this specificztion is excecded, no concentration or transfer of
solution in the feed adjustment tank may be performed and the

Technical Services Manager or his alternate must be notified. The
Plant Safety Committee will issue specific directions for recovery.

(Change No. 16)
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4.6 TFISSIONABLE ISOTOPE CONCENTRATION IN SOLVENT EXTRACTION

APPLICABILITY

This ;pecification estsblishes limits for the operation of the
solvent extraction columms in. the plant. ”

" OBJECTIVE
B ]
To assure subcritical operation of the solvent extraction columms.

SPECIFICATION

4.6.1 EVEN UNDER CONDITIONS WHERE CONTROL OF ANY SINGLE VARIABLE
1S LOST THE MAXIMUM CONCENTRATIONS OF FISSIONABLE ISOTOPES WITHIN
“THE COLUMNS SHALL NOT EXCEED VALUES CORRESPONDING TO A kegfg OF 0.95.

BASES

Throughout the solvent extraction system the primary control of
criticality is provided by controlling the concentration of
fissionable materiel. This Technical Specification is designed
to provids a concentration of fissionable material less than that
requircd to achieve criticality with & margin of safcty of 0.05
keff units, :

The flooding velocity of the limiting column determines the maxi-
mum flow of aqueous and organic through a series of columms. Table
4.21, as smended, of the Final Safety Analysis Report shows the
nominal processing flow rates--the lower values, and the flooding
rates--the higher values. The streams given in this table are
numbered and are identified by this number on Drawing No. I5R-A-5.

Concentrations in the columm terminal streams are controlled by:
(1) limiting the fissionable jsotope concentration in the feed
(HAF) (see Spec. 4.5.1); (2) liriting the TBP content in the
extractant to a value which cannot contain a critlcal concentra-
tion of fissionszble isotopes within the solvent extraction columns,
(see Spec. 4.7.1); and (3) maintaining stream ratios as shown in
Table 4.21 as amended to + 30% of the values shown.

The rost critical factors for control of fissionable isotope con-
centration within the columns are, omission of nitric acid in the
scrub streams on the extraction colurmms, or stoppage of the strip
stream flow for appreciable periods of time on the stripping
colurns. Occurrcnce of these events under the most extreme con-
ditions present no criticality hazards as shown by the data piven
in Table 6.143 of the TFinal Safety Analysis Report as amended.

In determining the kg of 0.95 for the partition and uranium
solvent cxtraction columns which contain U-233 or Pu, the re-
activity based upon the analytically determined fissionable isotope
concentrations will be taken into account.

.“-.‘
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The consequence of exceeding this Technical Specification is'to
reduce the margin of safety in preventing criticality and in the
ultimate sense would result in a critical incident. Although

such an event would be detected by the plant monitoring system, no

- personnel exposure in excess of the guidelines of Titlée 10 Code of

Federal Regulations Part 100 would be received from neutron irra-
diation from such an event since no'part of the solvent extraction
equipment is shielded with less than 3 feet of concrete. Gaseous
activity might well be discharged from the stack in excess of
Paragraph 4.1. This possibility has been analyzed in paragraphs
7.30-7.32 and 8.24-B.28 of the Safety Analysis and it has been
shown that even in the event such a critical incident were %o
occur there would not be injury to either plant personnel or the
general public. ' X

If this specification is found to be exceeded and if immediate
operating steps canfnot be taken to correct the fact, the solvent
extraction system must be shut down until the error can be
corrected. ’
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EXTRACTANT CONCENTRATION

Applicability

This specification applies to the concentrations of extractant
that may be used in the extraction process for various fuel
enrichments, . e

:Objecrive . ) -

To limit the concentrations of fissile isotopes in the solvent
to prevent nuclear criticality.

Specification

4.7.1 CONCERTRATION OF THE EXTRACTANT FOR THE VARIOUS FUEL
CATEGORIES LISTED IN SPECIFICATION 3.1,1 SHALL NOT

EXCEED THE FOLLOWING: s
MAXIMUM UNIRRADTATED - MAX IMUM
FUEL ENRICHMENT " EXTRACTART CONCENTRATION
WEIGHT % U-235 | VOLUME % TBP
10.0 33.0
26.5 11.0
- 100 6.0

Basis

The geometry of uranium extraction, partition and uranium stripping
colunns is such that nuclear criticality must be prevented by con-
trolling the concentrations of fissile isotopes in these units.

The maximum concentration of U-235 in the aqueous feed to the solvent

- eXtraction system is specified in technical specification 4.5 and is

limited to 70Z of the concentration which would become critical with
an unlimited volume. The concentration of uranium in the organic
extractant phase in the columns is limited by the tributylphosphate
(TBP) concentration in the phase. By limiting the concentration of
TBP in the extractant phase to the levels given above, the maxinum
theoretical U-235 concentration in the solvent phase is limited to
less than 50%Z of the minimum critical concentration. Details of
these limits are discussed in paragraphs 6.142 to 6.155 of the NF§
Final Safety Analysis. ‘

(Change No. 18)
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- Requirements for analysis of the solvent phase for TBP content
/ are given in.technical specification 6.11.
. A _ ,
'l . .
: The consequence of exceeding this specification is to reduce the
) N margin of safety in preventing accidental criticality.
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4.8 URANIUM PRODUCT SOLUTION STORAGE

Applicability

This specification establishes the concentration limits fo- the stﬂréqe
of uranium product solutions. : :

Objective

To assure that the uranium produrt solutions will be stored und:sr ruclearly
safe conditions.

-

Specification

4.8.1 URANYL NITRATE SOLUTIONS SHALL NOT BE STORED EXCEPT AS FOLLOWS:

4.8.1.1 URANYL NITRATE SOLUTION MAY BE STORED IN ANY VESSEL IF
THE U-235 CONCENTRATION IS NO GREATER THAN THE YALUES SHONN K
FIGURE 4.8.1 AND PROVIDED THE U-233 PLUS PU CONTENT IS NOT GEEATER.
THAN 1¥ OF THE U-235 CONTENT.

&

- 4.8.1.2 URANYL NITRATE SOLUTION CONTAINING U-233 MAY BE STORED:
IN ANY VESSEL IF THE COMBINED U-233 AND U-235 CONCENTRATION DOES
NOT EXCEED 10.0 GRAMS PER LITER AND PROVIDED THAT THE PU CONTENT
IS NOT GREATER THAN 1% OF THE COMBINED U-233 AND U-23% CONTENT.

4.8.1.3 URANYL NITRATE SOLUTLION MAY BE STORED IN FIXED POISON
TANKS SD-13A AND 5D-13B AT A CONCENTRATION NOT EYCEEDING 350 GRAMS
U-235 PER LITER PROVIDED THE U-233 AND PU CONTENT IS NOT GREATER
THAN 1% OF THE U-235 CONTENT.

! 4.8.1.4 URANYL NITRATE SOLUTION CCNTATNING U-233 MAY BE STORED [ﬂ
FIXED POISON TANKS 5D-13A AND %D-13B IF THE CONCENISATICN OF 1.
AND U-235 COMBINED DOES NOT EXCEED 250 GRAMS PER LYVER, FROV} DFﬁ l"
THE U-233 CONTENT IS NOT GREATER THAN 20% OF THE C“MPIUED H 23 foD
U-235 CONTENT AND (B) THE PU CONTENT IS LOI CHEATER THAHN Y% OF 1HE
COBINED U-233 AKRD U-235 CONTENT. -

4.8.1.5 SOLUTIONS STORED TN ACCORDANCE WITH 3.8.1.3 AND 2.%.1.3
ABOVE MAY BE PACKAGED IN COWTAINERS WHICH SHALL RE PLAGED IN &

RIGID STAINLESS STEEL CONTATHER WITH AN INSIDE DIAME[ER NOT FXPFFJ. e
5.1 INCHES AND A LENGTH KOT EXCEEDING 53 INCHES. THIS STAINRLE

STEEL CONTAINER SHALL BE SECURELY CENTERED AMD TOTALI Y EsC'QCED 'N

A RIGID STRUCTURE, THE MINIMUM OUTER DIMENSICNS OF widiCH ARE AT LEA7
22.5 IRCHES.

4.8.1.6 UNTTS PACKAGED IN ACCORDANCE WITH 4.8.1.% SHA'L BE STORED 1l
EITHER THE PRODUCT PACKAGING AND STORAGE (PPS) AREA OR, " AN INIERIN
BASIS, IN THE NORTH AISLE OF THE FUEL RECEIVING AHD STORAGF {FRS)
AREA. A UNIT SHALL NOT BE STORED On TOP OF ANOIUER.

(Change N:. 8)
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v 4.8
Bases

The limiting concentrations for U-235 specified in 4.8.1.1 ave 80% of the
calculated critical concentrations reperted in ORNL-TM-686, Limitirg
Critical Concentrations of Aocueous Nitrate Solutions of Fissile ard Fertile
Isotopes. The calculations in CRNL-TM-686, which were made wilh the IEM
7090 KODRIC neutron diffusion code, overestimate the expexlmentally
determined critical concentration of fully enriched uranium by 3 percent
and underestimate the experimentally determined critical concentraticn of
3.04 percent enriched uranium by 10 percent. An 80% cof calculated critical
concentrations is justifiable for such operations because these are preduct
solutlons and the analysis of the constituents is known within an accuracy
of ¥ 3 percent. -

The limiting concentration of combined U-233 and U-235 specified in.4.8.1.2
is based on the recommendaticns contained in TID-7016, Revision 1, Table 1.

- The limiting concentrations of U-235 specified in 4.8.1.3 and combiined U-233
and U-235 specified in 4.8.1.4 are based on the recommendations of Werk
Group 3 of Subcommittee 8 of the Standards Committees of the American Nuclear
Society. The concentration limit in 4.8.1.4 also takes into account subse-
quent storage in the containers specified in 4.8.1.5. Before the flnajia
product solution is measured out for shipping, close adminicstrative coa rols
are maintained to assure that concentrations are known.

Geometrically favorable vessels are used throughout the measurement and
shipping operaticns t¢ prevent criticality.' Normally, the uranium product
will be stored in shipping containers; however, it may be desirable to use
temporary storage. Provisions have been made for the storage (in a 15 x 4
planar array) of 60 storage containers in the PPS and the storage (in a

30 x 2 planar array) of 60 storages containers in the norlh aisle of the FRS,
Such storage arrays are safe, as indicated by the USAEC approval for the
shipment of up io 68 kirdcages in a Fissile Class IIl shipment.

In the event these specificaticons are exceeded, the corrective nzasures
to be taken purzuant to Specification 7.1.7.1 shall reguire the approval
of the Technical Services Managsr (or his designated alternste) prior to
implementation. : ' - -

{Change No. 8)
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4,9 PLUTONIUM ION EXCHANGE OPERATION

Applicability )

This specification applies to operation of the plutonium fon exchange
columns, :

Ca

Objective
To prevent uncontrolled exothermic reactions in the ion exchange
columns. -

]
-

Specification _ /

,

4.9.1 ION EXCHANGE RESIN, WHEN LOADED WITH PLUTONIUM, SHALL NOT BE
PERMITTED TO REMAIN IN CONTACT WITH NON-FLOWING NITRIC ACID
SOLUTION FOR MORE THAN 24 HOURS,: :

. _ 2F

4.9.2 THE TEMPERATURE OF ANY PROCESS SOLUTION FED TO THE ION fg

) EXCHANGE COLUMNS SHALL NOT EXCEED 176°F (80°C). THE NITRIC

ACID CONCENTRATION OF ANY PROCESS SOLUTION FED TO THE ION

EXCHANGE COLUMDIS SHALL NOT EXCEED 8 MOLAR.

4,9.3 JON EXCHANGE RESIN SHALL BE CONTINUOUSLY SUBMERGED IN LIQUID
EXCEPT DURING RESIN REPLACEHENT.a :

4,9.4  ION EYCRANRGE COLUMNS SHALL BE CORTINUOUSLY VENTED,

Basis

Anion exchange resins, such as those used for the purification of
plutonivm in nitric acid solutions, can undergo rapid exothermic
decowposition under certain conditions of pressure, temperature and
nitric acid concentrations. The results of anion exchange resin
compatability studies(1) show that rapid exothermic decomposition

reactions can be prevented if:

a. Degradation of the resin is prevented by limiting the time the
resin is in contact with oxidizing solutions.

b. The system temperature is maintained below 100°C and the molarity
of the nitric acid is not more than 8 molar,

c. The system pressure is kept below 200 psig.

(Change No. 18)
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:prevent resin combustion.

- 34 -

"In addition, the above refercnced studies show that dry loaded resin

has a lower ignition temperature than damp resin. On this basis,
specification 4.9.3 has been included as an additional safeguard to

1. BNWL - 114 | - .
Reactor Fuel Reprocessing Vol 7 Fall 1964. Pg. 297-304
Reactor Fuel Reprocessing Vol 9 Spring 1966, Pg. 132-135

-

A
)

(Change No. 18)
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4.10 PLUTONIUM SOLUTION STORAGE

Applicability

This specification applies to the storage of plutonium solutions.

Objective .

To assure that plutonium solutions are stered in a safe manper.

- Specification . ) .
4.10.1 PLUTONIUM NITRATE PRODUCT SOLUTIORN SHALL BE STORED ONLY AS
’ FOLLOWS :
4.,10.1.1 PLUTONIUM NITRATE PRODUCT SOLUTION MAY BE STORED IN
"TANES 5D-5A, 5D-5B and 5D-17. ; ﬂi*

4,10.1.2 OFF SPECIFICATION PLUTOXIUM NITRATE PRODUCT SOLUTION
MAY BE STORED IN FIXED POISCN TANK 5D-13C ACCORDIKG
T0 THE CRITERIA TADULATED BELOW AND PROVIDED THAT:

1) THE U-233 PLUS U-235 CONTENT OF THE SOLUTION IS

- EQUAL TO OR LESS THAN 1 WI' Z OF THE PU CONTENT
AND

2) THE PLUTONIUM IN THE SOLUTION IS AT LEAST 50 WT %
PU-239 AND

3) THE PU-241 CONTENT IS EQUAL TO OR LESS THAN 15%
OF THE TOTAL PLUTORIUM AND

4) THE PU-240 TO PU-241 RATIO EXCEEDS 1.

WIX OF Pu-240 MAXIMUM CONCENTRATION OF TOTAL

IN TOTAL PLUTONIUM PLUTONIUM (GRAM/LITER OF SOLUTION)
IN VESSELS WITH MINIMUM BOROSILICATE

' GLASS CONTENT OF:

e—

28 VOL. % . 32 VOL.
<sh 140 | 180

>5 170 . ' 220

(Change No. 1&) .
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4.10,1.3 PLUTONIUM NITRATE PRODUCT SOLUTION OR PLUTONIUM
. RITRATE SOLUTION AUTHORIZED UNDER CATEGORY NO. 10
TECHNICAL SPECIFICATION 3.1.1 AND CONTAINING LESS
THAN 250 GRAMS PER LITER TOTAL FISSILE PLUTONIUM
MAY BE STORED INK AEC APPROVED SHIPPIKG CONTAINERS,
THESE CONTAINERS CONSIST OF AN IKNER CONTAINER HELD
IR A RIGID STAINLESS STEEL VESSEL WHICH IN TURN IS ‘
SECURELY CENTERED AND TOTALLY INCLOSED IN A RIGID OUTER
STRUCTURE. THE STAINLESS STEEL COKTAINER SHALL HAVE
\ AR INSIDE DIAMETER NOT EXCEEDING 5.1 INCHES AND A
- LERGTH ROT EXCEEDIRG 53 INCHES. THE OUTER RIGID
STRUCTURE SHALL BAVE A MINIMUM CENTER TO OUTER SURFACE
DIMENSION OF 22.5 INCHES, LOADED SHIPPING CONTAINERS
SHALL BE STORED IR THE PRODUCT PACKAGING AND STORAGE
ARFA (PPS). NO MORE THAN 100 LOADED CONTAINERS SHALL
BE STORED AT ONE TIME AND END~-TO-END STACKING IS NOT
PERMITTED, . )
Basis .. - - ' ég
Vessels 5D-5A and 5D-5B are slab tanks 2,5-inches thick and are provided
with 1/8~inch thick Boral plates. Because of their configuration and
the use of Boral plates, nuclear criticality camnot occur in these vessels
with any concentration of plutonir= nierate fn sclutisn oven 1F 411y
reflected, Vessel 5D-17 is a 4-inch dizrmater cylindrical vessel which due
to its configuration is nuclearly szfe for any concentration of plutonium

‘in nitrate solution. -

-

 Vessel 5D-13C is used for storage of plutonium solutions which do not meet
- product quality specifications., RNuclear criticality safety of this vessel

is provided by controlling the fissile isotope concentration and by using
borosilicate~glass Raschig rings as fixed neutron absorbers. The limita-
tions on plutonium concentration and isotopic composition are taken from
the proposed AHS Standard Use of Borosilicate-Glass Raschig Rings as a
Fixed Neutron Absorber in Solutions of Fissile Materials, June 1970.
Surveillance requirements for vessels containing fixed poisons are given
in technical specification 6.1,

Individual shipping containers are nuclearly safe for up to 500 gram/liter
concentrations of plutonium solutions when fully reflected., The containers
are fissile Class III shipping packages. Up to 68 containers may be
transported together, and 136 such undamaged containers would be suberitical
in any arrangement if closely reflected by water., These provisions are in
accordance with the requirements of 10 CFR 71.40.

-

(Change No. 14)
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The consequence of using other than nuclearly safe systemé for the

storage of plutonium solutions is to provide a possibility for the
occurrance of nuclear criticality in an unshielded area.

~ OVl
.‘

(Change No. 14) .



4.1T -REWORK SOLUTION CONCENTRATION

Applicability

L

SN M SRk mtantm e e s e A e e ——— - — s m e i . e, e e =

This specification establishes concentration limitrs to be observed

- -in operations involving the Rework Evaporator and the Rework

.Evaporator Feed Tank.

Objective

PR,

To assure that the solution containing special nuclear material will
remain subcritical in both the Rework Evaporator and the Rework

Evaporator Feed Tank.

Specification
::::?:::::*“;""4:11.1"THE CONCENTRATION OF FISSIONABLE ISOTOPES IN'THE REWORK - =~ - .
EVAPORATOR AND THE REWORK EVAPORATOR FEED TANK SHALL NOT EXCEED &
THE U-235 EQUIVALENT CONCENTRATIONS SHOWN IN THE ACCOMPANYING o
CURVE, e VU .
. Bases

s The Revork Eveporastor is not gevuwelricaily favorable hence concen-
-+ tratien control of the fissionable isotopic content of the tank

mst be maintained in order to ensure nuclear safety. Any solutions

entering the rework system wil
fissionable isotope concentrat
equivalent concentration will

The safe concentrations define
to 50 percent of the calculate
ORNL-TM~-686, Limi ting Critiecal

1 be sampled to determine the actual
ions. From this sample the U-235
be determined.

d by the accompanying curve are limited
d critical concentrations reported in
Concentrations of Aqueous Nitrate

Solutions of Fissile and Ferti

le Isotopes. The calculations in -

ORNL-Ti{~656, which were made w
code, overestimate the experim
of fully enriched urcnium by 3
ly" determined critical concent

ith the IBM 7090 MODRIC neut ron diffusion

entally determined critical concentration
percent and underestimate the experimental-
ration of 3.04 percent enriched uranium by

10 percent. These experirental determinations indicate that by setting

the maximum concentration at 5
.there is an adequate rargin of
analytical and gauging errors.

Trewty L el e e ezt =t o Te CEELE e tted ™t s owe

0% of the calculated critical concentrations
safety to provide for computational,

 (Change No. 16)
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If this specification is found to be excecdéd, mo further fissionable
material will be added to the rework system until the situation is
corrected; and the remedial action must be taken immediately.
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4.12 CAUSTIC CONCENTRATION IN CARBON STEEL WASTE STORAGE TANKS-

Applicability

- This specification applies to the concentration of caustic in the

carbon steel waste storage tanks.

Objective e

To assure that the liquid waste in carbon steel waste storage tanks
shall be maintained in alkaline condition at all times to pPrevent
excessive corrosion of the tanks,

Specification

4.12,1 EXCESS CAUSTIC (BASED ON THE STOICHIOMETRIC AMOUNT REQUIRED
TO NEUTRALIZE ACIDIC WASTE) IN THE CARBON STEEL HIGH LEVELz-
WASTE STORAGE TARKS SHALL BE PRESENT IN CONCENTRATION OF =f
(A) AT LEAST 10% BASED ON THE WASTE VOLUME INTRODUCED THEREIN
URTIL THE TOTAL VOLWME OF INTRODUCED WASTE EXCEEDS 10,000
GALLONS, (B) AT LEAST 5% ON THE SAME BASIS UNTIL THE TOTAL .-
VOLUME OF INTRODUCED VWASTE EXCEEDS 100,000 GALLONS AND -~
(C) AT LEAST 1% ON THE SAMT BASIS ATTIR THE YOLUINE OF IKIRO-

DUCED WASTE EXCEEDS 100,000 GALLONS.

)

The carbon -steel high level waste storage tanks are not suitable, from
a corrosion viewpoint, for storage of acidic wastes. To prevent intro-
duction of acidic wastes, the normally acidic wastes are neutralized
prior to transfer into the storage tank., As an additional safety
precaution, the solution in the storage .tank will always contain excess

caustic so that inadvertent addition of unneutralized waste would not
result in accelerated tank corrosion.

" (Change No. 18)
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4.13 SOLID RADIOACTIVE WASTE BURIAL _

- 41 -

Applicability

This specification applies to the transfer and storage of solid .
radioactive waste material resulting from the separation, in the
reprocessing plant, of nuclear material from nuclear fuel., This
spacification also applies to the burial of contaminated plant
equipment if buried in the same area as Separation waste.

Objective - ) o

-

To assure that activity associated with buried waste does not migrate
from the burial area. :

.

Specification _ .

¢

_ . : . : e
4.13.1 SOLID RADIOACTIVE WASTE GENERATED BY THE OPERATION OF THE =

4.13,2

4.13.3

PLANT SHALL BE BURIED COMPLETELY WITHIN SILTY TILL. BEFORE
A NEW EXCAVATION IS USED, IT WILL BE INSPECTED TO ASSURE

THAT IT IS FULLY WITHIN THE SILTY TILL FORMATION. BURIAL
SHALL BE RESTRICTED TO THE PLANT AREA DRAINED BY QUARRY CREEK
AND ERDMAN RROOK. RO BUPTAL OF WASTE CHALL 3T NDARIR THAN

100 FEET TO THE CREST OF THE DEFILES IN WHICE QUARRY CREEK

AND ERDMAN BROOK FLOW. THE MINIMUM COVER OF SILTY TILL OVER
THE WASTE SHALL BE FOUR FEET AS MEASURED DOWN FROM THE TOP

OF THE UNDISTURBED SILTY TILL STRATUM. EROSION IN THE DEFILES,
BETWEEN THESE DEFILES AND BURIAL AREAS AND OF THE EARTH COVER
AFTER THE EXCAVATIONS HAVE BEEN FINALLY BACKFILLED SHALL BE
MINIMIZED,

THE LOCATION AT WHICH RADIOACTIVE SdLID WASTES ARE BURIED IN
ACCORDANCE WITH SPECIFICATIOR 4.13.1 SHALL BE MARKED WITH CON-

. CRETE CAIRNS. A PLOT SHOWING THE APPROXIMATE LOCATION OF ALL

WASTE BURIED SHALL BE MAINTAINED ACCOMPANIED BY AN INDEX
DESCRIBIRG THE GENERAL TYPES OF WASTE BURIED AT EACH LOCATION
IRCLUDPIKG TRE DATES OF BURIAL AND CLOSURE. DUPLICATE RECORDS

. OF BURIALS SHALL BE MAINTAINED IN SEPARATE LOCATIONS.

SOLTID RADIOACTIVE WASTE TO BE BURIED SIIALL BE PLACED IN
PACKAGES WHICH PREVENT DISPERSION OF CONTENTS AND PREVENT CON-
TAMINATIOR OF JNANDLERS. IF A PACKACE IS RUPTURED WHEN PLACED
IN THE TRENCH, EARTIl OVERFILL SHALL BE IMMEDIATELY PLACED OVER
THE RUPTURED PACKACE. i

(Change No. 18)
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4.13.4 FUEL ELEMENTS SHALL NOT BE BURIED.

‘4
Basis

.
-

Ruclear Fuel Services operates two waste burial areas at the West
Valley site. One area is for plant generated waste and is licensed
under the regulations of the U.S. Atomic Energy Commission. The other
area is primarily for waste generated at facilities éother than the

.processing plant and is licensed under the regulations of the State

of New York. This specification applies to” the burial area subject to
USAEC licensing- and regulations.

As discussed in paragraphs 4.90, 7.14, 7.15, 7.16, and 7.17 of the
Safety Analysis, the ion exchange and permeability datz for the soil
in vhich the radioactive waste is to be buried indicate that the
radioactivity will be retained in the immediate vicinity of the
source. Further, the low permeability of the silty till will del

any possible seepage so that the longest lived ruthenium isotope;:f
an element vhich has relatively poor ion exchange properties with:

‘the soil, would undergo nearly corplete radiocactive decay before it

could traverse 100 feet of this soil to an adjacent water course.

Erosion of the stream defiles, the banks betwsen the stroams znd the
burial area snd the burial area itself shall be minimized by grading,
planting or liquid flow control. .

i
Buried wastes zre covered with four feet of silty till to provide
shielding, to prevent water flow into the burial holes and, through

ion-exchange action, to prevent activity from moving to the surface.

The provision of markers and rccords of burial on state owned property
serves to facilitate perpctual care and precludes inadvertent excava-
tion of radicactive material. Records are. maintained at the plant site
and by the New York State Atomic 2nd Space Development Authority so tha:

no single accident or act of nature would destroy both sets of records.

(Change No, 18)
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EXHAUST FILTER DIFFERENTiAL PRESSURE

Applicability |

This specification applies to the maximum differential pressures
that may be maintained across the absolute filters in the exhaust
ventilation systems, :

Objective

To mininize the probability of filter failure in exhaust ventilation
systens, .

‘Specification

4.14,1 TRE SUSTAINED OPERATING PRESSURE DIFFERENTIAL ACROSS ANY
ABSOLUTE FILTER IN ANY OF THE EXHAUST VERTILATIOCN SYSTEMS SHALL,yg

ROT EXCEED 85%Z OF THE GREATEST PRESSURE DIFFERENTIAL AT WHICH TELT
FILTER HAS BEEN T'E-S?EB.%JQLMIED ry AdecBAucg WiTh l&-uﬁ'-a./ S LY RN ST

Basis . : : i
=§

High Efficiency (absolute) filters are used in the plant's ventilation
systens (Dissolver Off-Gas, Vessel Off-Gas, Main Building, Head End,
Waste Tank Farm, and DOG-VOG Backup). The absolute filters act as the
final containment of radioactivity prior to discharge to the plant
stack. The service of the abeolute filrers is lisited by ithis speci-
fication to minimize the probability of filter failure. Specification
4.14.1 pertains to sustained service 'of the absolute filter; it is
recognized that transient flow variations may cause differential pres-
sure excursions exceeding the 85% limits as end of service life
approaches., ’ . .

1FS pueciar Moo o £OTRS T Rrm 2 Wuperamca)imt deu Srer hF- S0 68C wi

peciieaty AincTuges che

common strength requirement that the absolute filterpwithstand a pres-
sure drop of at least 10 inches W. G. without tearing or def raing.

—#2 fbsolute filters used at NFS W‘s&”?ﬁ%”&:?ﬁﬂ'&%ﬁ’g&@u- -

Y Mttt 10_inches W g

(Change No. 12)
October, 1970
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4.14 EXHAUST FILTER DIFFERENTIAL PRESSURE '

Applicability

This specification applies to the maximum differential pressure that
may be maintained across the absolute filters in the exhaust ventila-
tion systems.

Objective

To minimize the probability of filter failure in exhaust ventilation
systems. _ . :

.§pecification

4.14.1 THE SUSTAINED OPERATING PRESSURE DIFFERENTIAL ACROSS ANY
ABSOLUTE FILTER IN ANY OF THE EXHAUST VENTILATION SYSTEMS SHALL iﬁ“
NOT EXCEED 85% OF THE GREATEST PRESSURE DIFFERENTIAL FOR WHICH THAT =
FILTER DESIGHN HAS BEZIN FABRICATED IN ACCORDANCE WITH THE APPROPRIATE
REQUIREMENTS OF SPECIFICATION MIL-F-51083C.

Basis

High Efficiency (absolute) filters are used in the plant's ventilation
systems (Dissolver Gff-Gas, Vessel OFf-Gas, Main Building, Head End,
Waste Tank Farm, DOG-VOG Backup and Low Level Waste Treatment Plant).
The absolute Tilters act as tha final contazinment of radioactivity
prior to discharge to the plant stacks. The service of the absolute
filters is limited by this specificaticn io minimize the probability
of filter failure. Specification 4.14.1 pertains to sustained service
of the absolute filter; it is recognized that transient flow variations
may cause differential pressure excursions exceeding the 85% limits as
end of service 1ife approaches.

Table II, "Test Conditions & Reauirements” of MIL-F-51068C Specification,
defines test conditions which inciude the test requirements for a
negative 10.0 % 0.2 inches of water pressure differential across the
filter. A1l absolute fiiters used will be procurred from manufacturers
who fabricated the zbsolute filters to the requirements of this Speci-
fication MIL-F-51068C.

PROPOSED - 11/74
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SXFAUET FalIER Di??’1-J“IAL PRESSUIE

énglicabilitv

This specificaticn establishes the maximum differential pressures that

may be maintainred across the absolute filters in the exhaust ventilation
systeas.

Obijcctive

To minimize the probability of failing final filters in exhaust ventilation
sys tems.

Specification

4.14.1 THE SUSTAINED OPERATING PRESSURE DI‘FERZW"IAL ACR0SS AXY FINAL
ABSOLUTZ FILTER IN AXY OF TiE ENTEAUST VERTILATION SYSTIS SHALL NOT EXCEED
857 OF THZ GREATEST PRESSURE DIFTIZRINTIAL AT WH.CH TEAT FILTER HAS BZEN
TESTZD. . ’ :

Baseé

I ‘x-“‘:.

Rigk efficiency (absolu:e) filters serve as the finzl filters inm the
plant's ventilation systems (Dissolver 0ff-Gas. Vessel Off-Gas, Main
Build1ng, Waste Tank Farm and DCG-VOS Backup)., Thé Main Building, Waste
Tank Fa=m and taz DCG-VCG Rackup abzolute filters act as the final con-
tainment of radiocactivity pricr to discharge to the plant stack. The
service of the absolute filters is limited by this Specification to
minimize the probability of failing a filter. Specification %.1l4.1 per-
tains tc sustained service of tke absolute filter; it is recognized that
transient flow variations may cauce differential pressure excursions
exceeding the 852 linit 2s end of service iife approaches.

The specx‘icationa for 311 absolute filters used at NFS include the common
streagth recuirezent that tha absolute filter withstand & pressure drop

of at lezsc 10 inches W.G. without tesring or deforaming. All absolute
filters used at NFS are tested by the manuiacturer to a pressure differ-
ential of at least 10 iackes W.G.

- -

(Change No. 8)
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J §.14 ENIAUST FILTER DIFFERENTIAL PRESSURE ~ - . -
Anolicezbility -
This specificatibn applics to the maximun differential prescures
that =ay be raintzined across the absolute filters in the exhaust
- _ ventilaticn systcms. ) ;
_ Objective R
To rinimize the probability of filter failure in exhacst ventilation
systecs. . : Lt
Specification o,
: : 4.14.1 THE SUSTAINED OPERATING PRESSURE DITZERERTIAL ACTOSS ANY
: ARPSOLUTE FILTER Il ANY OF THE EXRIAUST VENTILATION SYSTEMS SHARL
KOT ENCEED 857 OF THE CGRTAIEST PRESSURE DIFFERTMTIAL AT WHICH®
THAT FILTER HAS BR3" TESTED. . . :
Basis .
o High Efficiency (sbsolute) filcers aze used in the piant’s ventiiativi

systens (Dissolver Off-Gcs, Veesal Off-Cun, tiain Building, Head Enad,
Waste Ta2mk Tarr, DOG-VOG Backup and Low Level ¥xste Treatzent Plant:.
me assolute f1lters act 27 the final conmtairment of radissctivity
prior to discharge o the plant stacks. Thae sesviee of the absclute
filters fs limited by this specification to winimize lhe probzbiliry
P of fillter failure. Specificztion 4.14.1 pertains to swerained servie
of the zbsoluss filter; “: is vocognizsd ther trancienl fiow variatione
pav cause’ Sifferential pressure oxcursions excceding the 83Z 1inmizs 1s
- end of sexvice life apprezches. - '
The spec{ficaticas for. all absolute filters used at KR¥S include the
.- . common streapth requirement that the absolute filter srithstand a pres-
sure drep of at lcast 10 inches W. G. without tearing or deforming.
All obeolute filters used at LTS are tested by the manuf=cturer to a
pressure differential of at least 10 inches W. G.

@,
.
L]

(Change No. 15)
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This specification establishes a limit to the pressure of steam that
way be used in the evcporztion of process solutions,

Qbiecstiva
St ——

To prevent attainmaat of autoignition tezpercture of organic degradation
products thit =iy be entrained in process. solutioms.

- -
Sna2gdifiention

4.,15.1 TES STEAY APPLIED TO AXY EVAPORATOR, OTHER THIN THE GENERAL
PURSOSE EQLTSRLE R, TOR HELTING ZRO0CESS SOLU"LO 'S SHALL NOT BE ADMITIED
AT A PRESSURZ EXCZIDING 25 PSIG,

Bases

"Red 0il", = orginic phese mixture of urcinyl nitzate, tributyl phos- =
nhete, dfburyl shoashate, and other ergonic decoszscsition products ean
be forrad under cerizin condifizas il orzonic vroducts cre carried

cver into ca evezorator cad cilswad to concentrate., Red oil has been
found to be temneriture sens iva cnd can explode ot tempergtures
excecding ;9?:ozzz;t°1y 27£° 7, Waile this m=terizl ccn be formad omly
undar 2 scries of unusual = loae:-tiona oi the process, protection froa
2a explosicn is provided by iiziting the pressuze of the stezxn supplied
to the ev_ao: tors to thit corresponding to a condensing temperature

limit of 257°F,

The Genaral Purs o;e Evaporator is excluded from this specification because
it is not possi ible for ™red oil" to be forxad fron any of the gtreams that
are concentrated in this everorztor.

The consezuence of friling to m22t the recuirexent of this specificition
is to recduce or p533ibly remove the zorgin of szlety provicded to prevent
a passible “red oil" explosion by limiting che tezperature to below that
reguired to init%;te the rezction, Such on explosion would not necessarily
occur if the 274 T texperzture were exceeded but it is & possibility waich

18 to be gvoided.

{(Change No. B)
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4.15 EVAPORATOR STEAM.PRESSURE

{
Applicability

This specification abplies to the steam pressure which may be used
in process and waste evaporators.

Objective

To prevent rapid exothermic degradation reactions of organic materials
that could be present in process or waste evaporators.

Specification ' //

4.15.1‘ THE STEAM APPLIED TO PROCESS AND WASTE EVAPORATORS, OTHER
THAN THE FOLLOWING, FOR HEATING SOLUTIONS SHALL NOT BE

ADMITTED AT A PRESSURE EXCEEDING 25 PSIG. £
EVAPORATOR IDENTIFICATION

GENERAL PURPOSE o 7C-5

ACID FRACTIONATOR FEED VAPORIZER 7E-1

ACID FRACIIUNATUR FEED REBOILER 7E-2

Basis -~

"Red 0il" an organic phase mixture of uranyl nitrate, tributyl phos-
phate, édibutyl phosphate, and other organic decomposition products

can be formed under certain conditions if organic products are carried
over into an evaporator and allowed to concentrate. "Red 0il" has
been found to be temperature sensitive and can explode at temperatures
exceeding approximately 274°F. While this material can be formed only
under a series of unusual maloperations of the process, absolute pro-
tection from the possibility of explosion is provided by limiting the

- pressure of the steam supplied to the evaporators to that correspond-

ing to a temperature below 267°F.

The General Purpose Evaporator, the Acid Fractionator Feed Vaporizer
and the Acid Fractionator Feed Reboiler are excluded from the steam
pressure limitation because feed streams to these units do not come
in contact with organic solvents and therefore no “red 0il" will fornm
in the units and no éxplosion hazard exists.

The consequence of failing to meet the requircments of this specifi-

cation is to reduce or remove the margin of safety provided to pPrevent
a possible "red 0il" explosion. )

(Change No. 18)
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4.16 RESPIRATORY PROTECTION EQUIPMENT

Applicability Y

This specification applies to protection of plant personnel from
airborne concentrations of radioactive material exceeding the maxi-
wum permissible concentrations given in 10 CFR 20 for restricted
areas. . -

Objective

To assure that plant personnel, utilizing respiratory protection
equipment, will not inhale excessive quantities of radioactive

- " 7
material. , ;

b

-

Specification

- -

=
4.16.1 FULL FACE RESPIRATORS APPROVED FOR RADIOACTIVE MATERIALS dﬁDER
BUREAU OF MINES SCHEDULE 21B, SHALL BE USED WHEN THE CONCENTRA-
TION OF AIREORNE RADIOACTIVITY IN THE ARFA TO RE OCCUPIED 18
EXPECTED TO EXCEED THE CONCEWTRATIONS SHOWN IN TABLL I, '
APPERDIX B OF 10 GFR 20, BUT IS EXPECTED TO RE LESS THAN

10C TINT5 SUCH CORCENTRATIONS.

4.16,2 SELF-CONTAINKED BREATHING APPARATUS SATISFYING TRE BUREAU OF
MINES SCHEDILE 13E REQUIREMENTS OR SUPPLIED AIR RESPIRATORS
~SATESFYING THE BUREAU OF MINES SCHEDULE 19B SHALL BE USED
WHEN THE CORXCENTRATION OF AIRBORNE RADIQACTIVITY IN THE AREA
TO BE OCCUPIED IS EXPECTED TO EXCEED 100 TIMES, BUT IS EXPECTED
TO BE LESS THAN 10,000 TIMES, THE CONCENTRATIONS SHOWN IN
TABLE I, APPENDIX B OF 10 CFR 20. :

) 4.16.3 PRIOR TO EACH ENTRY INTO A CONTAMINATED ATMOSPHERE, INDIVIDUALS
s WEARING RESPIRATORY PROTECTION SHALL CHECK THE MASKS FOR FIT
AND LEAKAGE. :

4.16.4 FOLLOWING EACH USE, RESPIRATORY PROTECTION MASKS SHALL BE
RETURNED FOR DECOXTAMINATION UNDER APPROVED HEALTH AND SAFETY
: PROCEDURES. WHEN THE CLEANING AND REPAIR HAS BEER APPRGVED
BY HEALTH AKD SAFETY PERSONNEL, MASKS SHALL BE PACKAGED IRDIVI-
DUALLY IN PLASTIC BAGS AND DELIVERED FOR REUSE WITI} CLEAN
CLOTHING SUPPLIES. :

4.16.4.1 MASKS SHALL NOT BL RELEFASED FOR REUSE IF FIXED RADIOACTIVE
CONTAMINATION EXCEEDS 100 CPM BETA/PROBE AREA OR 100 CPM

(Change No. 18)
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ALPHA/PROBE AREA ON SURFACES EXPOSED TO THE PERSON, OR
500 CPM BETA/PROBE .ARFEA "AND 100 CPM ALPHA/PROBE AREA ON
EXTERNAL SURFACES NOT IN CONTACT WITH THE PERSON,

4.16.4.2 FILTER CANISTERS FOR MASKS SﬁALL NOT BE RELEASED IF RADIOACTIVE

CORTAMIRATIOR EXCEEDS EITHER 100 CPM ALPHA/PROBE AREA OR 500

BETA/PROBE ARFA AT CONTACT. . C e

Basis l_
The Maximum Permissible Concentrations (PC) shown in Table I Appendix B
of 10 CFR 20 are the concentrations of airborne radicactivity that a
worker could breathe throughout his forty hour work week and not inhale
excessive radicactivity. As a routine procedure, NFS requires that if
plant personnel may be exposed to such concentrations, no matter how.
short the exposure time, appropriate respiratory protection must be

worn. As additional protection, NFS limits the use of filter mas¥®s to

‘use in airborne concentrations which are expected to be less than 100

times the MPC concentration even though the high efficiency filtergw

‘'used provide a protection factor of at least 100. o

For use in a2irkorne concentraticans cxceeding 100 times MPC {ur a lower
concentration identified in the NFS Health and Safety Manual), NFS
requires the use of continuous flow supplied air equipment which is
approved by the Bureau of Mines, a recognized authority in respiratory
protection. Additional protection is afforded by an in-lire filter,
which would be used during an emergency exit in the unlikely loss of
supplied air.

The protection factors of 100 for filter masks and 10,000 for supplied
air or self contained breathing apparatus correspond to those given in
proposed Appendix E to 10 CFR Part 20. - _ -

The contamination limits for reuse of masks and mask canisters are con-
sistent with the limitations for uncontaminated plant areas (Zone II)
and are expressed in radiation units used at the plant. Specifications
4.16.4.1 and 4.16.4.2 are based upon (1) a 20% counting efficiency and
50 cm? probe area for beta monitoring and (2) a 50% counting efficiency
and 75 cm® probe arca for alpha monitoring. .

(Change No. 18)
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SECTION 5.0

MINTHMUM CONDITIONS FOR OPERATION

" 1‘-“'

(Change No, 18)
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MINIMUM CONDITIONS ¥OR CPERATION

The specification included in this section set forth minimum
conditions for safe plant operation. If specifications 5.1.1
through 5.1.3 cannot be fulfilled, the operations which
could cause a release of radioactive effluence must be
shutdown with the exception of the ventilation system which
is kept on until the problems are corrected. The other
specification in this section provide primary and alternate
conditions which may be fulfilled. If the alternmate con-
dition is in use, the operations ‘shall be considered to

be continuing in a "ready condition." If neither primary
not altermate conditions for a particular operation can be
fulfilled the particular operation shall be shutdown with
the exception of the waste tank off~gas system which has

to remain on stream while appropriate repairs are made.

A L
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5.1 EFFLUENT AND ENVIRONMENTAL HONTTORING

Appl:[cabil ity

This specification applies to the sampling and analysis of gaseous
end 1liquid plant effluents and to epvironmental monitoring.

Objective

To establish .sampling points, sampling frequency and sample analyti-
cal requirements for gaseous and liquid plant effluents and to
establish an environmental monitoring program and reporting requireacnt.

Specification

5.1.1 WEBENEVER LIQUID IS DISCHARGED FROM THE STORAGE LAGOONS, A
- REPRESENTATIVE SAYPLE SHALL BE WITHDRAWN BY THE CATTAR..‘&GIS
CREEK CONTINUOUS SAMPLER. AT LEAST EVERY SEVEN DAYS, A COM-
POSITE OF THIS SAMPLE SHALL BE ANALYZED FOR TRITIUM, GROSS
ALPHA AND GROSS BETA RADIOACTIV ITY,

IF THE CONTINGOUS SAMPLER Bl"CO‘ iLS INOPFERATIVE, UP TO 2,000,0 :
GALLONS MAY BE DISCHARGED FROM THE LAGOONS IN ANY ONE-YEAR
PERIOD PROVIDED CATTARAUGUS CREEX SAIPLES ARE COLLECTED NEAR
THE CONTINUOUS SAMPLER LOCATION FOR FACH L.AGOON DISCHARGE OR
FOR EACH 100,000 GALLONS OF DISCHARGE, WHICHEVER RESULTS IN

. THE GREATFER SAMPLING FREQUERCY. SAMPLES SO COLLECTED SHALL ; ©
INDIVIDUALLY ANALYZED FOR TRITIUM, GROSS ALPHA AND GRNSS BET,
RADICACTIVITY.

5.1.2 A CONTINUOUS STACK SAMPLER SHALL BE USED TO COLLECT SA LSS
OF STACK GAS. THE SAMPLES SHALL BE ANALYZED AT LEAST EVERY
. DAYS FOR IGDINE 131 AND PARTICULATE RADIOACTIVITY. IF
THE STACK SAMPLER BECOMES INOPERATIVE, IIM{EDIATE REPAIR SHAL:
BE INSTITUTED TO RETURN THE SAMPLER TO SERVICE.

IN ADDITION TO THE WEEKLY SAMPLES OBTAINED FROM THE STACK
SAMPLE, THE I-131, Kr-85 AND PARTICULATE RADIOACTIVITY IN Thr
STACK GAS SHALL BE CONTINUOUSLY MEASURED BY A STACK MONITOR.

Devimz 22k Coapse 220

(Change No. 13}
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- 4 5.1 EFFLUENT AXD IIVIROIMENTAL MONITORING

Applicabilicy

This specification applies to the sampling and analysis of gas'eous
and liquid plsnt effluents and to environmental mouitoring.

Cbjective -

f ) To establish sampling points, sanmpling frequency and sample analyti-
cal requirements for gaseous and liquid plant effluents and to
establish an environmental monitoring program and reporting requircment.

‘Specification

5.1.1 WHEKEVER LIQUID IS DISCHARGED FROM THE STORAGE LAGOONS, A
REPRESERTATIVE SAMPLE SHALL BE WITHDRAWN BY THE CATTARAUGUS
CREEK CONTIRUOUS SAMPLER. AT LEAST EVERY SEVEN DAYS, A £00i-
POSITE OF THIS SAMPLE SHALL BE ANALYZED FOR TRITIWA, "‘
RUTHERIWM 106, TOTAL ALPHA AWD TOTAL BETA RADIGACTIVITY.

-, - IF THE CONMTINUGUS SAMPLER BECOMES IKCPERATIVE, UP TO 2,000,070
(_,: GALLORS MAY BE DISCHARCED FRCM Ti:T LAGOMHS JIH ANY CONE-YRAR

- PERZOD PROVIDED CATTARAUGUS CREEK SrPLES ARE CGLLECTLD NEAR
T THE CONTIRUOUS SASPLER LOCATION FOR EAT LAGOON DISCHARGE OT

- ‘ — FOR EACH 109,000 GALLONS OF DISCHARCE, WHICITVER DESITITS 1IN .

' ) T THE GREATER SAMPLING FREQUINCY. SAMPLES SO COLLLCTER SHALL ME !
= INBIVIDTALLY ANALYZED FOR TRITIUY, RUTHENIUM 305, TOTAL ALPHA
AND IGT.ML »mui. RADICACTIVITY. o ) ’ e

5.1.2  THE RAPIGACTIVITY IN 3TACK ETFLUENTS SHALL BE CONTINUCTISLY
SEMNPLED. SHE SAMPLES SVALL BL ARALYZED AT LEAST £VERY

SEVSN DAYS TORTODIRE 1313 AND PARTICULATE RABTOACTIVIIV. IF
THE STACK SAYPLER BECOMES INOPLKATIVE, IMMEDIATE REPAIR SHALL
BE IKSTITUTED TC RETURN THE SAMPLER TU SERVICE.

IN ADDITION TO THE WEIKLY SAMPLES GUTAINED FROM T3V STACK, ‘\ '
THE 2~321, KR-85 #¥Nn PARTICULATE RADIOACTIVITY IN THE STACK |
GAS_SHALL BE CORTINUOUSLY $USJECT TO DETECTION BY A STACK ‘
MONITOR,

e
, 7 .20 d ‘1’6
TV 1//- 7 e ({ &' ! (Change No. 15)
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) 5.1 EFFLUZUT ASD DWIROMTNTAL INGITCAING o -

Applicabitisy

This specifieazion arnrliss to the sz-nliag and analvysis of gascous
and liguid plant effluents and to environzental monitoring.

- ——-—--- Objeetive - Toees s s s seamsmcecims mmsmsee— o=

To establish sampling points, s2=pling frequency and Sa:tpl-e analyti«
‘eal require-ancs for rasecus and liquid plant effluents and to
establish an eaviron=ental mcaitoring prozran and reporting requirezent

Sgecification t

$:1.1 WHEVEVER LIOUID.IS DISCGIARGED FROM THE STORAGE LAGCONS, A
REPRTSENTATIVE SAPLET SHALL BL WITHDRANN 37 Tk CATTADAUGES
CREEX CONTINLOUS SA'PLER. AT LEAST EVERY SEVEN DAYS, A CCli~
. POSITE OF THIS SAPLE SHALL BE ANALYZED FOR TRITIUM,
O RUTHENID! 106, TOTAL ALDIA AND TCTAL SITA PADIOACTIVITY,
. : =

IF TRE CONTINUCUS SAPLER BECONES INOPERATIVE, UP T0 2,009,000
.. GALLOMNS “AY BE DISCI:RGED FRCI! TUE LAGOCKS 1IN ARY ONE-YEA®
i ) PERICD PROVIDZD CATTARAUGUS CRIEX SAMPLES AlL COLLECTED kant
THE CONTINTOUS SAPLIR LOCATION FCR EACH LAGOON DIS CHARGE OT
FOR EACH 100,000 GALLOSS OF DISCHARGE, WHICHEVER RESULTS I
THL GRZATER SATLING FREDUZNCY. SAPLES SO COLLECTZD SH,LL 3E
INDIVIDUALLY ANSLYZED FOR TRITIUM, RUTHENIUN 106, TOTAL ALFIA
_AND TOTAL 3z7a RADIOACTIVITY.

S.1.2 THE RADIOACTIVITY IN STACX EFFLUENTS 'SEALL BE CONTINUOUSLY
SAMPLED. THE SA'PLES SHALL BE ANALYZED AT LEAST EVERY
SEVEN DAYS FOR AND PARTICULATE FADIOACTIVITY. IF THE
STACK SAMPLER BECOMES INOPERATIVE, IMMEDIATE REPAIR SHALL
BE INSTITUTED TO RETURN THE SAMPLER TO SERVICE.

I ADDITION TO THE WEEKLY SAMPLES OBTAINED FROM THE STACK,
THE PARTICULATE RADIDACTIVITY IN.THE STACK GAS SHALL BE
CONTLIUOUSLY SUSJECT TO DZTZCTION BY A STACK MDNITOR.

-~ ) O - (Change No. 20} )
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"+ IF THE STACK SAMPLER BECOMES INOPERATIVE, IMMEDIATE REPAIR D JUET

5.1.3
A
4
A
A
L
A
4
W,
Ne ﬂﬂﬂ’o
Basis

SHALL BE IRSTITUTED TO RETUR THE UNIT TO SERVICE, AND THE
STACK MONITOR SHALL BE USED IN THE INTERIM TO DETERMINE

AND PARTICULATE RELEASES, o

\
IP THE STACK MONITOR FAILS, A REPRESENTATIVE SAMPLE OF STACK

GAS SHALL BE COLLECTED EACH SHIFT AND ULSED TO DETERMINE =1
AND PARTICYULATE RADIQACTIVITY. *ONTENT OF STACK

GASES SHALL BE CALCULATED FROM FUEL BU P DATA DURIKG PERIODS

WHEN THE STACK MOMITOR IS INOPERATIVE.

THE FOLLOWIXNG INFORMATION, DETERMINED FROM THE SAMPLES TAKEN AS

" REQUIRED BY 5.1.1 AND 5.1.2, SHALL BE INCLUDED IN TIHE QUARTERLY

OPERATIRG REPORT:

"A) GROSS CURIES OF ALPEA ACTIVITY DISCIARGED iN’I‘O CATTARAUGUS .

CREEK EACH MONTH. - e
B) GROSS CURIES OF BETA ACTIVITY DISCHARGED INTO CATTARAUGUS
CREEK EACH MONTH. ' v
C) CURIES OF TRITIUM DISCHARGED IRTO CATTARAUGUS CREEX LEACH
MOHNTH. v

D)} CURIES OF SR-90 DISCHARGLD INTO CATTARAUGUS CREEK EACH
HMONTH,

E) CURIES OF 1~129 DISCHARGED INTO CATTARAUGUS CREEK EACH
MONTH. .

F) CURIES OF PARTICULATES DISCHARGED VIA THE STACK FOR EACH
HONTH.

G) THE PERCENT OF THE MONTHLY TECHINICAL SPECIFICATION LIMIT
FOR DISCHARGE OF PARTICULATES VIA THE STACK.

H) .THE I-UC{I.}HDI PERCENT OF THE ¥KR-85 DAILY TECINICAL SPECIFICA-
TION LIMIT IN THE STACK EFFLUENT FOR EACH MONTH.

I) THE CIMULATIVE PERCENT OF THE -131 YEARLY TECI!?‘IICAL
SPECIFICATION LIMIT IN THE STACK EFFLUENT REPORTED ON
A MONTHLY BAS1S.

Effluent Monitoring

(Changes No, 13)
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5.1.3

'IF THE STACK SAMPLEK BECOMES INOPERATIVE, I!MEDIATE REPAIR
-SHALL BE INSTITUTED TO RETURMN THE UNIT TO SERVICE, ARD THE

STACK MORITOR SHALL BE USED IN THE INTERIM TO DETERMINE I-~131
/3D PARTICULATE RELEASES, ' - .

IF THE STACK MONITOR FAILS, A REPRESENTATIVE SAMPLE OF THE
RADIOACTIVITY IN STACYX EFFLUENTS SHALL BE COLLECTED EACH
SHIFT AND USED TO DETERMIKE I-131 AND DURINGC PERIODS AND

- PARTICULATE RADICACTIVITY. THE Er-85 CORTENT OF STACK

GASES DURING PERIODS WHEN THE STACK MONITOR IS INOPERATIVE
SHALL BE CALCULATED FROM FUEL BURNGLP DATA.

TYE POLLCJING INFORMATION, DETERMINED FROM THE SAMPLES TAKEN AS
REQUIRED BY 5.1.1 AN¥D 5.1.2, (OR, FOR I-129, LAGOON SAMPLES)

SHALL BE INCLUDED IK THE QUARTERLY OPERATIKG REPORT:

A) TOTAL CURIES OF ALPHA ACTIVITY DISCHARGED INTO CATTARAUGUS
CREEK EACH MONTH. ' .

[

. &
P}
B) TOTAL CURIES OF BETA ACTIVITY DISCHAXGED TNTO CATTARAUGUS
CREEK EACH HMONTH. ’

C) CURILS OF TRITIU{ DISCHARGI'D INTO CATTARAUGUS CREEX Eacy

MONTIH.

D) OURILS OF DU 10& DISCUARGED INTO CLTTIPAUGNS CPERV. Efras
KONTH. o

E) CURIES OF (S-137 DISCHARGED INTO CATTARAUGUS CREZK EACH
NUNITH. . )

F) CURIES CS-134 DISCHARGED INTO CATTARAUCUS CREEK LACH

MOWTH, i

O
hy
¢

7 G) CURLES OF SR-89 DISCHARGED IHTO CATTARAUGUS CREEK LCACH
P

HOXTH., e

H) CURIES OF SR-90 DISCHARGED INTO CATTARAUGUS CREEK FACH
HONTH. :

I) CURIES OF 1-129 DISGIARGED INTO CATTARAUGUS CREEX EACH
FHONTH,

J) THE PERCENT OF i0 CTR 20.106. LINITS FOR RADIOACTIVITY
IN CATTARAUGUS CREEK AVERAGED FOR FACH RESPECTIVE MORNTH
OF THE REPORTING QUARTER. i

(Change Ro. 15)
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’ ) IF TUE ST %Y SAPLIR FICIITS INCPIRNATIVE, IITITDIATE REPAIR

SHALL TE INTTITUTRED TJ TITURN THC MIT 70 SIEYVICE, AND THE
SO0 MIUITEN SIULL 32 USID IN THE INTIRUN TO DETERMINE I-131

ATD PADTICULATT RILIASSS.

IF THE STACX YDNITOR TAILS, A RRPRESENTATIVE APLE OF TRE
RADIOACTIVITY IN STACR ZUTLULNTS SHALL SZ CSLLECTED EoCi
—-- e = e—e—e——l SHIFT AND USID -TO DRETEXIING.-I=131 AND DURING. PERIONS AND.
: ' PARTICULSTE RaDIQNCTIVITY. TUE Kre85 COUTINT OF STACH
CASES DUAING PIRIOSS WRER THE STACK MDXRITOR IS INCRERATIVE
-— - SHALL 32 CALCULATID FROI FUEL EURUUP DATA.

cm—— s oww .. -

5.1.3 TEE FOLLGTING TFOTTIATION, DETERIINED FROM THS SAMPLES TAXTY AS
REQUIRED DY 5.1.1 A 5.1.2, (€, TOR I-122, LAGOON SAPLES)
_ SHALL BE INCLUDED IN THE QUARTERLY OPERATING REPORT:

Y "TOTAL CURIZS OF ALPHA ACTIVITY DISCHATGLD INTO CATTARAUGUS
CREEK EACH MONTH. : .

B) TOTAL CURIES OF BETA :'-.CTIVI'i'Y DISCRARGZD IRTO CAT?:RAUGUS
O CREEK EACH MMXTH. Ead

— C) _CURITS OF TRITIW! DISCHARGED INTO CATTARAUGUS CREEX EACH
ORI HARGED INTO CATTARAUGUS CRIEX EACH

D) CURIES OF RU-106 DISCHARGED INTO CATTARAUGUS CREEK EACH
MONTH. : . ' .

E) CURIES OF CS-137 DISCHARGED INTO CATTARAUGUS CRTEX EACH
. MONTH. _ _
¢ wweee =—-—.. — F) CURIES OF C5-134 DISCHARGED INTO CATTARAUGUS CREEK EACYH

G) éURIES 07 SR-90 DISGIARGED INTO CATTARAUGUS CREEX EACH
MONTI. )

H) CURIZS OF 1-129 DISCHARCED INTO CATTARAUGUS CREEX EACH
- YONTH.

1) THE PERCENT OF 10 CFR 20.106s LINITS FOR RADIOACTIVITY
O IN CATTARAUGUS CREZIR AVERAGED FOR RiCH RSS2ECTIVT MONTH
OF THE PSPCRTING QUARTER.

(Change No. 20)
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Sawples of water from Cattaraugus Creck are taken with a continuous
sampler located about one~half mile downstream from the confluence
of Cattaraugus and Buttermilk Creecks. Portions of each weekly sam~
ple- are composited to produce a sample representative of one ronth's
discharge. The weekly samples are analyzed for gross alpha, gross
beta and tritium. The composite is analyzed for gross alpha, gross
beta and strontium 90,

- -~
A stream gage located near the sampling station is used to determine
total flow in"Cattaraugus Creek, Flow from the lapoon 1s determined
by a calibrated weir located on the discharge line. The flow ratio
is used in conjunction with the fodine 129 analysis of lagoon water
to calculate the iodine 129 content in Cattaraugus Creek.

Gaseous plant effluents are sampled in the plant stack, The stack
sampler contains a filter to collect particulates and an activated
charcoal filter to collect iodine 131. Samples are removed frem
the stack sampler at least cach week and analyzed. '

The stack monitor is used to continuvously determire the particulate,
iodine 131 and kryvpton 85 radioactivity in the stack air and to

alevt cperaturs if pre-sci limits are exceeded. The particulace
sanpler is changed every 8 hours and will alarm if the accunulation
of particulate radiloactivity over an 8-hour periocd exceeds that which
would occur if particulates were being discharged over the same time
1init at the limit set by Technical Specification 4.1. The iodine
131 monitor, a carton filler paper absorber, is changed on a weekly
cycle. The instrument is set to alarm 1f, over a week's period, the
counting rate increases 10,000 counts/minute. This is far below the
increase in count rate (about 400,000 counts/minute) which would
occur if iodine were released at the technical spacification limit
for one week. The krypton 85 monitor is set to alarnm if the counting

‘rate cxceeds five times the background rate. The slarnm point is not,

in this case, directly related to allowable release rates. . The instru-
ment will alarm only during periods of high krypton 85 discharge,
for example during dissolution of high burn-up fuels,

5.1.4 THE LICENSLY SHALL CONDUCT THE EXVIRONMENTAL MORITORING PROGTAM
GIVEN IN TABLE 5.1 AMB SHALL REPORT THE RESULTS OBTAINED AT
THE END OF EACH SIN~MONTH YERIOD LEGINNING FROM JANUARY 1,
1971. SUCH REPORTS WILL BE DUE WITHIN 60 DAYS AFTIER THE END
OF EACH RETORTING PERIOD. IF QUAXTITIES OF RADIOACTIVE .
HATERIAL RELEASED DURIKXG THE REPORTING PERIOD ARE UNUSUAL FOR
RORMAL PLART OPERATIONS, INCLUDING EXPFCTED OPLRATIONAL OCCUR-
REKCYS, THE REPORT SHALL COVER THIS SPECIFICALLY.,

(Changes No, 13)
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. K)}* THE PERCENT OF 10 CFR 20.106a LIMITS FOR RADIOACTIVE
STRONTIUM AND CESTUM ISOTOPES IN CATTARAUGUS CREEK
AVERACED FOR EACH RESPECTIVE MONTH OF THE REPORTING
QUARTER. ' . ' '

L) CURIES OF PARTICULATES DISCHARGED VIA TIE STACK FOR EACH
HORTH. i

M) THE PERCENT OF THE MONTHLY TECERICAL SPECIFICATION LIMIT
FOR DISCIARGE OF PARTICULATES VIA THE STACK,

——

>7ii'_ N) THE MAXIMUM PERCENT OF THE KR-85 DAILY TECHNICAL SPECIFI-
' CATION LIMIT IN THE STACK EFFLUENT FOP. EACH MONT/.———

Basis

0) THE CBMULATIVE PERCENT OF THE I-13)1 YEARLY TECHNICAL .
SPLCIFICATION LIMIT IN THE STACK EFFLUENT REPORTED ON J
A MORTRLY BASIS. - :

-

Effluent Monitoring

( ‘ ) Samples of water fren Cattaraugus Creek are taken with a continuois
- sampler located about ‘:me-half mile downstrezm from the conflucnce
of Cattaraugus and But. 2rmilk Creeks. Portions of each weekly .
"sample are composited 11 nroduct a sample reprecsentative of one -
ronth's dischsipe. The weokly sauples are analyzed fo- gress alpha,
gross beta, ftritiuwm and rathenium 106. The composite 1s analyzed
for gross alpha, arsss l-2ta strontiom 90, strontium 89, cecium 134,
cesfum 137, -uthzaiom 106 and tritfium.

A stream guge locsted near the sampling station is use? o detrimine
total flow in Cattaraugus Creei:. Flow frem tle lagoan is determirned

. by a calibrated weir located on the discharge line. The flow ratio
is used in cenjunction vith the iodine 129 analysis of iagoon water
to calculate tre :odine 129 content in Cattaraugus Creck.

Gaseous plant «ffluents are sumpled in the plant stack, The stack
sampler contains a filter to collect particulates and an activated
charcoal filtei to collect iodine 131, Samples are removed from
the stack samplcer at least each week znd analyzed. '

The stack monitor is used to cohtinuously determine the particulate,
iodine 131 and krypton €5 radioactivity in the stack air and to alert
operators if pre-set limits are excceded. The particulate sampler
is changed every 8 hours and will alarm if, the accumulation of

o~ ,Particulate radicactivity over an 8-hour period exceeds that which

-

: ) (Change No. 15)
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- .= ) THS PITCLNT OF 10 CFR 20.108a LIVITS TOR RASIOACTIVE
STROUTIN! AND CUSILC ISOTOPES IN CATTARAUGYS CRIEX
. AVERUAID FOR ZACH RESTISTIVI USNTH OF TUD RTPORIING
QUARTER
LA IS

L) CuRizs oOf PﬁRIICULA?ES‘DISCEARGZD VIA THE STACK FOR EACH

O

.
-’

.- Basis . et e v e armres - —— e me T m e e . . e e -

MORTH. .
M) . TFE ?EﬁbﬁﬂT OF TS MOUTHLY TECTIICAL SPECITICATION LITMIT
FOX DISCLANGT OF RARTICULATES ViIa TE STACK. -

Effluont 'onitorint

Samples of water from Cattaraugus Creel are taken with a continuous __
szopler located about one-hali mile doimstrean from the coniluence
of Cattaraugus and Buttermilk Creeks. Portions of each weckly
sazple 2re gcomposited to product a samnle representative of one
ponth's discharge. The we=ekly szmpies are analyzed for gross glpha,
gross beta, tritium and rutheniua 106. The composite is anaiyked
for gross alpha, pross bzsta strontiuxz 90, strontium 89, cesium 134,
cesfiun 137, rutheaium 106 and tritium.

A stresa gage located mear the sampling station is used to deternire
total flow in Cattaraugus Creek. Flow from the lagcon is deternized
by a czlidrated weir located on the discharpe line. The flow ratio

48 used in conjunction with the iodine 129 anzlysis of lagoon water

to calculate the iodine 129 content in Cattaraugus Creex.

Caseous plant effluents are sampled in the plant stack. The stack
saopler contains a filter to collecet particulates znd an activated
charcoal filter to collect iodine 13l. Sarcples zre removed froa
the stack sampier at least cach week and analyzed,

The stack ronitor is used to continuously determine the particulate,
dodine 131 and krvpton 383 radioactivity in the stack air and to alert’
operators if pre-sct linits are exceeded. The narticulate sa=pler

is chansed every & heuss and «ill ziarm if ne accuruintion of
particulate radiocactivity over an 8-hour period excceds that which

. , S _ ' o (Change No. 20)
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TABLE 5.1

EFFLUENT AND ENVINONMENTAL MONITORING PROGRAM

A. The licensee shall determine for each month, based on samples taken
at the indicated location and other information collected during the

month, the following:

1
i3

114

iv

xiv

-~

Gross curies of beta ;adioactivif? other than tritiunm
released at effluent weir.

Gross curies of alpha radioactivity released at the effluent
welr, - ’

-

Curies of tritium released at effluent weir,

. ) -
Curics of strontium 90 released at effluent weir. p
Curies of cesium 134 released at effluent weir.

Curies of cesium 137 released at effluent weir.

Curfes of ruthenium 106 and rhodium 106 released at ¢fflucn:
welr. :

Volume of water relcased at effluent weir.
Volume of water flow through site in Cattaraugus Creek.

Curies of bteta emitting particulates released via the stack,

. Curies of alpha emitting particulates released via the stacl

Curies of iodine 131 released via the stack. gy« ¥

Curies per cubic meter gross beta radioactivity of particula:es
(average and maximum) coilected by ecach of the 3 site perimeser
samplers en filter paper.

Cufies per cubie meter gross alpha radicactivity of particn-

lates (average and maximum) collected by cach of the 3 site
perimeter samplers on filter paper.

(Change No. 13)
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- would occur if particulates were being discharged over the scme time °

paeriod at the limit set by Technilcal Specification 4.1. The iodine
131 monitor, a carbon filler paper absorber, is chznped on a weekly
cycle. The instrument is set to 2larm 1f, over a week's period, the
ccunting rate incresses 10,000 counts/ninvte. This is far below the
increase in count rate (about 400,000 counts/minute) which would
occur if iodine were released for one week at a rate of 1/52 of the
yearly technical specification limit. The krypton 85 monitor is set
to alarm if the counting rate exceeds five times the background rate.

~The alarm point is not, in this case, directly related to zllowsble

release rates. The instrunent will alarm only during periods of
high krypton 85 discharge, for example during dissolution of high
burn-up fuels.

.571.4 THE LICENSEE SHALL CONDUCT THE ENVIROMMENTAL MONITORING PROGRAM

GIVEMN IN TABLE 5.1 ARD SHALL REPORT THE RESULTS O3TAINED AT
THE EXD OF LACH SIX-MOKRTH PERIOD BECGINHAINRG TROM JANUARY 1,
1971. SUGI REPORTS WILL BE DUE WITHIN 60 DAYS AFTER THE END
OF EACH REPORTING PERIOD. IF QUANTITIES OF RADIQACTIVE BATE-
RIAL RELEASED RURIRG THE REPOWTIKG PIRTFD ARE UNUSUAL FOR
KORMAL PLANT OPERATIONS, IKCLUDING EXPECTED OPTRATIONAL OCCJR-
REWCES, THE REPORT SHALL COVER THIS SPECIFICALLY.

. (Change No. 15)
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The licensee shall determine each quarter, based on samples and other
information collected during the quarter, the following:

i

i1

111

iv

vi

vii

. vidd

ix

Identity of principal radionuclides wbose presence can be
determined by parma spectroscopy of a sample (one per calendar
quarter) of Buttermilk Creek bottom silt collected at the
Thomas Corner Road bridge.

AHicrocuries per gram gross heta radiocactivity of a sample -

(one per calendar quarter) of Buttermilk Creek bottom silt
collected at the Thomas Corner Road bridge.

Microcuries per gram gross alpha radioactivity of a sample -~
(one per calendar quarter) of Ruttermilk Creek bottom silt

" .collected at the Thomas Corner Road bridge.

Microcuries tritium per milliliter of water collected ohce -
per quarter at the Buttermilk Creek siit sampling location
during a normal liquid effluent release from the plant,

Microcuries gross beta radiocactivity per milliliter of water
collected once per cuarter at the But termill: Creck silt g
sampling location during a normal liquid effluent release

from the plant,

Microcuries gross alpha radioactivity per milliliter of

water collected once per quarter at the Buttermilk Creck v
silt sampling location during a normal effluent release from

the plant,

Curies of strontium 89 released at the effluent wveir based
on an analysis of a composite of the liquid released during “

the last month of the quarter,

Curles of zircoaium 95 and niobium 85 released at the .
effluent weir based on an analysis of a composite of the {t*'"*'

‘1iquid released during the last month of the quarter.

Curies of iodine 129 released at effluent weir,

A quantitative analysis of alpha emitting components in a
quarterly composite collected at the effluent weir.

(Change No. 13)
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TABLE 5.1

EFFLUENT AND EKRVIRONMENTAL MONITORING TROGRAM

A, The licensee chall determine for each month, based on samples taken
at the indicated location and other information collected during the
month, the following: ' :

1

i1

111

xi
xii

xiii

Xiv

Total curies of beta radioactivity other than tritium

- released at effluent weir.

Total curiles of alpha'radioactivity released at the effluent
welir. ) .

. Curies of tritium released at effluent weir..

Curies of strontium 90 released at effluent weir.

tny

Curies of cesium 134 released at effluent weir.
Curies of casium 137 released at effluent weir.

Curles of ruthenium 106 a2nd rhodiun 106 released at effluent
weir,’ : '

Voluke of water released at effiuent wei-.
Volume of watzr flow through site in Czttarauvgus Creek.
Curies of beta emitting particuiates relcased wvia the gtxck,

Curies of alpha emitting particulaies releac=d wig the ctack.

—_——
Curies of iodime 131 released via the siachk., —

Curies per cublc iscter gross beta radioactivity ¢ particulites’
(avavage and maximum) collected by each of the 3 site perimeter

samplers on filter paper.

Curies per cubic meter gross alpha radioactivity of partjicu-
lates (averag: and maximuc) collected by each of the 3 site
rerimeter samnlers on filter paper.

(Change No, 15)
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A. The liccases shall deterzime for each rmonth, based on scmples taken
at the indicated location and otner information eollected during the

T~ Twoath, the following: = T ° . T
3 Total curies of beta radiozcrivity other than tritiua -
Tt T rt_:leased at eifluent weir. T T T s
11 Total curies of alpha radiosctivity rcleased at the effluent
‘ weir. : |
111 Curies of tritium relessed at effluent weir.
fv Curtesof strontiun 90 released at effluent witr.
O v Curies of cesiuvs 134 released at efflu-cn: weir. 5._“—.
vi Curies of cesium= 137 released at effluent weir. ;
:ii —-E;iiés_;g_;;;;;;iz; ;;g”and ;éodiun 10% tel;;;éd at effiuent
veir. : :

viii Volume of water relessed at effluent welir,

ix Voluze of vater flow through site in Cattaraugus Creek.

x Curies of beta eaitting particulates released via the staciaf,
xi Curies of alpha emitting par:ic;x.‘.ates' teleased via the stack.
xii  Curles per cubic meter cross beta radicactivity of particulates

(averzze and rmaxizum) collecced by each of the 3 site perircter
sa=plers on filzer papar, ) .

xiii Curies par cuhic reter sross alpha radiocactivity of particu-
lates (averaze- and maxizuz) collected by each of the 3 site
perizcter sanplers oa filter paper.

(Change No. 20)
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xi The exposure, in negawatts days, of fuel dissolved during
“;#’ the quarter. :

_ Wg;‘lf) xii The curies of Krypton 85 released via the stack as detemined
A using the stack monitor. ATEEEE

xi{f Curies of tritium released via the stack. ISR
Xiv Cﬁrieg of lodine 129 released via the stack.
xv Curies of strontium 89 released via the stack. ¢ x_ a:87
xvi Curies of strontium 90 released via the stack.
xvii  Curifes off ruthenium 106 released via the stack. -
. - : _ =
: xviii Curies of cesium 134 released via the stack, )
: xix Curies of cesium 137 released via the stack,
' .
) AL p D v . TN e :
SLEr s piod Microcuries per millilicer tritium (average) in precipitation _
T) , 6?( collected at each of the 3 site perimeter sampling stations, - ° -
Jot

xx1 Milliroentgen of radiation (including background) acerued
each quarter at each of the 3 site perimeter sampling stations,

The maximum value at ground level offsite in each u/8 secctor
about the stack of the X/Q inteprated for cach seasonal .
quarter from hourly averages of continuously recorded meteoro-
logical data. The X/Q shzll be determined using equation

3.144 given on page 113 of Yeteorolosry and Atomic Enerev (1968).
Seasonal quarters are defined as:

Spring March through Hay

Summer  June through August

Fall September through November
Winter December through February

The curie seconds per cubic meter rmaximun exposure of Kr-85
integrated for the reported quarter at fround level of{fsite .
in cach %/8 scetor about the stack, computed from meteorolopical
data recorded during emission of the respective increments

of Kr-85 that register above backpround on the Kr-85 stack

gas monitor. ‘ ‘

(Change No. 13)
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B. " The licensee shall determine each quarter, based on samples and other
information collected during the quarter, the following:

i Identity of principal radionuclides whose presence can be
determined by gamma spectroscopy of a sample (one per calendar
quarter) of Buttermilk Creek bottom silt collected at the
Thomas Corner Road bridge.

11 " "Microcuries per gram total beta radicactivity of a sample

(one per calendar quarter) of Buttermilk Creek bottom silt
coliected at the Thomas Corner Road bridge. -

- i44 Microcuries per gram total-alpha radicactivity of a samplé
(one per calendar quarter) of Buttermilk Creek bottom silt
collected at the Thomas.Corner Road bridge.

iv Microcuries tritium per milliliter of water collected onge
' per quarter at the Buttermilk Creek silt sampling locatisn
. during a normal liquid effluent releasc jica the plant.

v Microcuries total beta radioactivity per milliliter .of vater
coilected once per guarter at the Buttemrmilk Crezst 11t
sarpling lccation during a normal liquid effluent r:lease
from the plant. T (T

vi Microcuzies total zalsha radiosctivi€y per millijiter of
water collected once par quarter at theé Butrtermilk Lraek
silt compling location during a normal effluent relczse from

the nlant._ -

il Crmies of strontium 89 ralzased at the 2ffluent weir basad
on an analysis of a cumposite of the liquid relcased luring
the last month of ihe quarter, ‘

viii Curies of zirconium 95 and niobium 95 released at the . //
effluent veir based on an anelysis of a composite of the v
liquid released during tha last wonth of th- quarter. —

D -

ix Curies of jodine 129 released at effluent weir,

x A quantitative analysis of alpha emitting components in a
quarterly composite collected at the effluent weir.

(Change No. 1g)
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B. The liceasca shall datermine each cuarter, based on sz=zples aad otlrc
inforrmaticn ceilacted during the cuarter, the following:

b § Identity of nrineinzl radionuclidas whose presence can be
deter=iuad b ;tmma sndcireseopy of a sample (one per cale:iat
quarzar) of luztaernilk Creék bottoz silt collected at the
Tho.as Coraner Iozd driége.

e . . @ e wme . ———

i1 Hicrocuries per aranm total "beta redioactivity of a sample
(one per ealendar guarter) of Juttemnilx Creex bottenm silt
collectod at the Thomas Corner Ro.d bridze.

144 Microcuries per graa totsl “lnha rzdiszctivity of a sample
(one per calendar guarter) of 3uttermilk Croel botton silt
collected at the Tnomas Corner Poad bridge. '

iv Mictocuries tritiun per milliliter of water collected oncc
per quarter at the Butternilk Creex silt sa=mpling location
during a normal liquid effluent release iron the plant.

’ &

v Microcuries total beta radicastivity per milliliter.of Wwatcer
collected once por quarter at the Suttermili: Creek silt
sanplinz locztion during a nornhl 11qu1d efflueat release

= £=°= :‘.‘.: ?lm-. B . L s - . ———

vi Microcuries total alpha radicactivity per milliliter of
water collected once per cuarter at the 3utternilk Creek
silt s=zpling location during a normal efflucat release frem
the plant.

vit Curiecs of {odin2 129 released at effluent weir.

viii A quantitative aaalysis of alpha enitting components in a
- quarterly ccmposite collocted at the effluens weir.

xi The exposure, in megawatts days, of fuel dissolved during
the quarter.

xii . Curies of iodine 129 released via the stack.
xiig Curies of strontium 90 released via the stack.

xiv Curies of ruthenium 106 rleased via the stack.

(Change 5. 29)
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The licensee shall determine the followt
- the schedule given:

i

i1

111

R .

ng information according to

! X :
1f, during any week from April to October, inclusive, the
relcase of iodine 131 from the stack exceeds 30 millicuries, -
the licensee shall determine the microcuries per milliliter
of iodine 131 in samples of milk from farms within 2-1/2
miles of the plant in each direction expected to receive the

release. One sample shall be collected each week for the four
weeks following the release. Each sample shall be a composite

of one” day's production from cows which are on pasture,

During August of each year the licensee shall collect a
nilk sample from a farm within 2-1/2 niles of the plant
in the north~west sector and a milk sample from a farm
within 2-1/2 miles of the plant in the north-east sector,
The samples shall be composites of one day's productiong™
from cows which are on Pasture. Each sample shall be ~
analyzed separately to determine:

a) Microcuries iodine 129 per ﬁilliliter

b} Yicroecuries sivountium SO per miiliiiter

c) Microcuries cesium 134 per milliliter -

d) Microcuries cesium 137 per milliliter

During the sccond and third quarters of each year, licensee
shall take fish samples from Cattaraugus Creek between the
Springviile hydroelectric dam and the Cattaraugus Creek-
Buttermilk Creek confluence. One sample shall be talen
during ecach of the two quarters. ~ A sample shall consist of
at least 9 fish, ecach at least six inches long. Each fish

in each sample shall be analyzed to determine:

a) Median and geonetric deviation of cesium 134 micro-
curies per kilogram of flesh.

b) Median and geometric deviation of cesium 137 micro-
curies per kilogram of flesh.

c) Median and fecometric deviation of strontium 90 micro~
curies per kilogram of flesh.

(Change No. 13)
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“The exposure, in megawatts days, of fuel dissélved during

xi
the quarter.
f -
ff;' The curies of krypton 85 released via the stack as dctcrnin;E—_q“\
_using the stacL monitor. :
j%iﬁ Curies of tritium rc%gased via §§5-5§§;k. ;ﬂﬁ_’H‘_,,,:——”f/’
Curies of iodine 129 released via the stack. )
§¥ ( xv Curies of strontium 89 released via the st;EETt:B
xvi Curies of strontium 90 released via the stack.
wii Curies of ruthenium 106 released via the stack.
. xviii Curies of cesium 134 released via the stack, iﬁ
xix Curies of cesium 137 released via the stack.
" T -— ‘ - - T
: SR Wicrocuries petr milli‘;h,r “tritiuvz (average) in precipitation’//
c; (t” %’ —_— collected a2t each of the 3 site perizeter sampling =t tztions. -
e — . — e e __—_____.__——-——
) =i Millirocntgen of radiztion {including background) accrued each
quarrer at cach of the 3 site perineter sampling stations.
wril The maximmz: value at ground level cifsite in each /8 sector_—x

- . about the stask of the X/Q integrated for each seasonal quarter
: ) : from hwurly sverages of convinuously recozdad me ectological

dnts. The X/Q shall be determined wsing equation 3.144 piven

on page 113 of Metcorolory and Atcaic Fmerey (1968). Seasoncl
quarter:c zre defined as: | .

i o ;;%é— ' Spring March through Hay

Summer June through August
¥all ~ September throuzh Yoverber
winter December through February ) .-

sxiii  The curie scconds per cubic ceter maximum cxposure of ¥r- -85
integrated for the reported quarter at ground level offsite 1n
cach ©/8 sector zhout the staclk, computed from reteorolopilcal
data recorded during cmissien of tie respective increments of
Kr-85 that register abowe backpround on the Kxr-65 stack gan
monltor.

’

N

- i (Chanpe No. 15)
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Curies of cesium 134 released via the stack.

Cur;es of cesium 137 released via the stack. -

Millircentgen of radiation (including background) accrued each
quarter at each of the 3 site perineter sampling stationms.

ey
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curies per kilogram of skeleton,

d) Median and pgeometric deviation of strontium 90 micro-

iv . Once per &éar the licensee shall determine the following
from a deer taken onsite during the hunting scason and taken,

preferably, north of the plant:

;) Microcuries cesium 134 per kilogram of flesh.

b) Microcuries cesium 137 per kilogram of flesh.

c) Microcuries strontium 90 per kilogram of flesh. \

d) Microcuries strontium 89 per kilogram of skeleton. \,f’””/

e) Microcuries strontium 90 per kilogram of skeleton. 3'

et

The environmental reports to be prepared by the licensee shall .
contain descriptive material covering the environmental surveys
performed during the reporting period including information on:

i The nurber and types of samples taken; e.g., air, surface

water, soil, fish.

ii The nuzber and types of measurements made.

113 Locatiéns of the sample ppints and monitoring stations,.

iv The frequency of the surveys.
v A summary of survey results.

If levels of radicactive materials in environ

I3 7,

tal mediz indicate

the likelihood of public intakes in excess of /3% of those that
ceuld result from continuocus exposure to the concentration values
listed in Appendix B, Table II, Part 20, estimates of the likely
resultant exposure to individuals and to population groups, and
assumptions upon which cstimates are based should be provided.

If statistically sirnificant variations in offsite environmental
concentrations with time are observed, correlation of these results

with effluent releases should be provided.

(Change No. 13)
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C. The licensee shall determine thc following information according to

the schedule given:
T "—_-_— - \

rfi'“__ 'If,—d&rinv zny week from April to October, inclusive, the A
release of jodine 131 from the stack exceeds 30 millicuries,
k the licensee shall determine the microcuries per milliliter

‘of icdine 131 in samples of milk from farms within 2-1/2
. R4 miles of the plant in each direction expected to receive the
%kif release. Omne szmple shall be collected each week for the four
weeks follo"ing the release. Each sanple shall be a composite
of one day s productlon frcn cows vhich are on pasture.

-

ii Aﬁqburlnﬂ Ausust of each year the licensee shall collect a
milk sz=ple from a farm within 2- 1/2 miles of the plant
in the north-west sector and a milk sample froo a farm
within 2-1/2 miles of the plant in the north-east sector.
The sz—=ples shall be composites of one day's production
from cows which are on pasture. Each sample shall be f-
anzlyzed separately to determine:

a} Microcuries iudine 129 per nilliliter
b) Microcuries stronzium $C ver milliliter
c) .Mictocuries cesiw. 134 per ﬁillilitep
d) crocuries cesium 137 per miliiliter

1ii During the second ond third quarters of each jear, licensce
shall zske fish samples from Cattarzugus Creek bctween the
Svringviilie hydroclectyic dam and the Zattaracgus Cresk—~
Ruttermilk Creck confluencz. COne sample shall be taiien
durinz c¢=ch of the two quar;ers. A sacple shzll consist of
at least 9 fish, «acéh =zt least six inches long. Fach fish
in each szmple shall be analyzed to determine:

a) Medisa and geometric deviztion of cesium 134 micro-
curies per kilogram of flesh.

T .

b) Yedizn and gcometric deviation of cesiun 137 micro-
curies per kilogra: of flesh.

¢} Yodian and geometric deviation of strontium 90 micro-
curies per kilogram of flesh.

(Change No. 15)
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Basis

Environmental Monitoring

The environmental survey incorporates measurements to provide back~
growmd data and measure possible plant effects. Samples collected
at points where concentrations of effluents in the environment are
expected to be greatest will be compared with samples collected con-
currently at points expected to be essentially unaffected by station
effiluents. The latter samples will provide background measurements
as a basis for distinguishing significant radioactivity introduced
into the environment by the operation of the plant from that due to
other sources such as nuclear detonations.

vk
N Jbg‘

This schedule will assure that significant changes in the environmental

radioactivity are sampled most frequently. Those which are less
affected by transient changes but show long~term accumulationsfgfe
sanpled less frequently. :

The monitoring program will be reviewed and re-evaluated perjodically
after data such as composition, quantity and frequency of releascs,
dilutien facters and reasured concentrations in food and other
organisns (if any are observed) are obtained.

(Change No. 13)
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d) Median and geonetric deviation of strontium 90 micro-
curies’ per kilogram of skeleton.

iv Oace per year the licensee shall determine the following
from a deer takem onsite during the hunting season and taken,
preferably, north of the plant: .

a) Microcuries cesium 134 per kilogram of flesh.

b) 1Microcuries cesium 137 per kilogram of flesh.

¢) Microcuries strontium 90 pér kilogram of flesh.

d) Microcuries sﬁrontium 89 per kilogram of skeleton,
e) Mcrocuries strontium.90 per kilogram of skelepon.

The enviroumental reports to be prepared by the licensee shall =
contain descriptive material covering the environméntal surveys =
perforned during the reportiag period including information on:

i The number and types of saﬁbles taken; e.g., air, surfzce
vater, soll, fish, »

ii The nuzber and types of measurements made.

i1i Locations of the sarple points and mogitoring Stations.
iv The frequency of thz surveys.

v A summary of survey resulﬁs. -

If levels of radioactive materials in envircnmeatal mediz 2ndlcate
the likelihood of public intzkes in excess of 3% of those that
could result frem continuous exposure to the concent—ation values
listed in Appendix B, Table II, Part 20, est-mates of the likely
resultant exposure to indivicuals and to population groups, and
assumptions upon which estirmates are based should be provided.

 If statistically significant variations in offsite environmental

conceatrations with time are observed, correlation of these results
with effluent relecases should be provided.

(Change Yo. 15)
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Basis

Enviromazntal Monitoring

‘Tne cnvironmental survey incorporates measurements to provide

background data and measure possible plant effects. Samples
collected at points where cobcentrations of effluents in the
environment are expected to be greatest will be compared with

samples collected concurrently at points expected to be essentially
unaffected by station effluents. The latter samples will provide
background measurements as a basis for distinguishing significant
radiocactivity introduced into the environment by the operation of
the plant from that due to other sources such as nuclear detonations.

This schedule will z2ssure that significant changes in the environ-
mental radioactivity are sampled most frequently. Those which are
less affected by transient changes but show long-tern accumulatiggs
are sawpled less frequently. . <

The ronitoring program will be reviewed and re-evaluated periodi-
c=ly after data such as composition, quantity and frequency of
raleas2>s, dilution factors aad measured concentrations im food
and other orgauisms (if any =re observed) are ohtzined.

(Change Ro. 15)



. . B B S L o B S L -

ai‘i
P l )
i !
o - 47 -
¥, :
. 7
: 5.2 PROCESS INSTRUMENTATION ' ' N
3o - 4
‘! . Applicability .
:'i This specification applies to instrumentation necessary to assure
i nuclear criticality safety, : :
:'E Objective
R ) To assure that process instrumentation neceééary to preﬁent auclear
- criticality incidents is in opérating condition at all times.
Specification ' | /
- A ) 5.2.1 PRIOR TO OPERATION OF EITHER OF THE DISSOLVERS, THE PRIMARY
' ' INSTRUMENTS SHOWN BELOW SHALL BE IN OPERATING CONDITION. >
ANY OF THE PRIMARY INSTRUMENTS FAIL DURING OPERATION, THE ~
’ DISSOLVER MAY BE OPERATED WITH THE LISTED ALTERNATES. IF
i .ALL THE ALTERNATES FOR ANY PARTICULAR PRIMARY ALSO FAIL, THE
! DISSOLVER SHALL BE SHUT DOWN. :
s '
T DISSCLVER 3C-1
PRTMARY TRSTRUMENT ACCEPTABLE ALTERNATE
} | _3EC-2, 3LCL-4 3LR-3, 3DR-2
i : 3EC-2, 3PCH-6 ) 3PRC-5
: ] T ' . DISSOLVER 3C-2
: PRIMARY INSTRUMENT ACCEPTABLE ALTERNATE
P 3EC-1, 31.CL-2 3LR-1, 3DR-1
T 3EC-1, 3PCH-3 3PRC-2
5.2.2  WHENEVER OPERATION OF THE SOLVENT EXTRACTION SYSTEM IS
INITIATED, THE PRIMARY INSTRUMENTS LISTED BELOW SHALL BE IN
: OPERATING CONDITION, IF ANY OF THE LISTED PRIMARY INSTRUMENTS
: . ' : FAIL DURING OPERATION OF THE SYSTEM THE APPROPRIATE ALTERNATE
T : LISTED BELOW MAY BE USED TO CONTINUE OPERATION UNDER A READY
j‘,; . CONDITION. IF ANY ALTERNATE BECOMES INOPERABLE WHILE BEING

! ) USED IN LIEU OF A FAILED PRIMARY INSTRUMENT, THE SOLVENT

: - EXTRACTION SYSTIi{ SHALL BE SHUT DOWN. ALARM INSTRUMENTS

. IDENTIFIED BELOW SHALL BE SET TO ALARM WIEN THE MONITORED

i STREAM FLOW RATE DECREASES TO 80% OF TIE FLOW SPECIFIED BY
: THE RUN PLAN GOVERNING CURRENT OPERATIONS.

(Change No. 18)
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LOW ENRICHED URANIUM EVAPORATORS, THE RESPECTIVE PRIMARY
INSTRUMENTATION SPECIFIED BELOW SHALL BE IN OPERATING CONDI-

i PRIMARY ASSOCIATED ACCEPTABLE
o INSTRUMENT STREAM ALTERNATIVE
R
555 A, Uranfum Enriched Below 5% U-235

s 14FAL-10 or HCX 14FRC-3, 14FAL-12 or

14FAL-12 14FAL-10

SFAL~28 or IcX 5FRC~-9, 5FAL-23 or

g SFAL-23 _ SFAL-28

' 14FAL-36 or , IEX 14FRC-20, 14FAL-35 or

: 14FAL-35 T 14FAL-36

Y ) B, Uranium Enriched Above 5% U-235

‘14FAL-10 and L HCX 14FRC-3 and either

H 14FAL-12 - 14FAL-10 or 14FAL-I%

, SFAL-28 and (¢ 4 S5FRC-9 and either ©

; S5FAL-23 : SFAL-28 or SFAL-23

: 14FAL-36 and IEX 14FRC-20 and either

i 14FAL-35 ' : 14FAL-36 or 14FAL-35
I/ i

5.2.3  EITHER ONE OF THE FOLLOUING INSTRUMENTS IS NECESSARY FOR
OPERATION OF THE PU ION EXCHANGE COLUMNS AT ELEVATED TEMPERA-

, TURES. IF BOTH INSTRUMENTS FAIL, THE ION EXCHANGE COLUMNS
- SHALL BE OPERATED AT CELL AMBIENT TEMPERATURE,

: ASSOCIATED

' INSTRUMENT EQUIPMENT/ STREAM

: STRC~4 Column hot water

i heating system

; . 5TIC-3 Column feed

! 5.2.4 AT THE COMMENCEMENT OF OPERATION OF EITHER THE REWORK OR THE

.i

- s

e

TION.

IF A PRIMARY INSTRUMENT FAILS DURING OPERATION, THE

EVAPORATOR MAY BE OPERATED WITH THE ALTERNATE INSTRUMENTATION.
IF ALL THE ALTERNATES FOR A FAILED PRIMARY ALSO FAIL, THE

EVAPORATOR SHALL BE SHUT DOWN.

(Change No. 18)
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LOW ENRICHID URANIUM PRODUCT EVAPORATOR

PRIMARY ACCEPTABLE
INSTRUMENT . ALTERNATE
5DRC-20 SDRC-20 (manual)

. SDRC-23 on 5D-9

~ . " SDRC-23 (manual)

REWORK EVAPORATOR

PRIMARY , ACCEPTABﬁ%
INSTRUMENT ' _ ALTERNATE -n
7LCL-5 . 7LCL~5 (H?nual) or N
7DR-4 ;nd
TRI—S-and

Volume and concentration
of batch from 7Df8

PRIOR TO BOILDOWN OPERATION OF THE FEED ADJUSTMENT AND
ACCOUNTABILITY TANK, THE PRIMARY INSTRUMENT SHOWN BELOW SHALL
BE IN OPERATING CONDITION. IF THE PRIMARY INSTRUMENTS FAIL
DURING OPERATION, THE TANK MAY BE OPERATED WITH. THE LISTED
ALTERNATES. IF THE ALTERNATES ALSO FAIL, IMMEDIATE ACTION
WILL BE TAKEN TO SHUT DOWN THE FEED ADJUSTMENT AND ACCOUNTA-

BILITY BOILDOWN. - -
PRIMARY ACCEPTABLE
INSTRUMENT ALTERNATE

3EC-3, 3LCL-8 3DR-4, 3LR-6

WHEN ANY OF THE ALTERNATE INSTRUMENTATION LISTED UNDER 5.2.1,
5.2.2, 5.2.4 or 5.2.5 IS BEING USED IN PLACE OF PRIMARY ILSTRU—
HEhTATION THE PLANT SUALL BE CONSIDERED TO BE OPERATING IN A
READY CONDITION, AND CLOSE AND CONTINUQUS ATTENTION SHALL BE
GIVEN TO THE ALTERFATE INSTRUMENTATION TO ASSURE THAT PLANT
OPERATION REMAINS UNDER CONTROL.

(Change No. 18)
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. The operations in this plant, as in any chemical plant, are controlled

by a variety of process instruments,

Because of the need to maintain close control of many process variables,
a multiplicity of instruments has been included. Important instruments
are provided in duplicate or alternate ways of determining the desired
information have been provided. For the process steps important to
nuclear safety, .this specification identifies the instrumentation that
shall be in operating conditiom at the start of operations and that
instrumentation which shall be in operating condition in order to
continue operations. /

Selection of primary and secondary instruments on the dissolvers 3C-1.
and 3C-2 is based upon two safety considerations, (1) the dissolveg*
off-gas must be routed through the proper treating equipment (i.e.”the
DOG system) and (2) the dissolver solution must not be overconcentrated.

Nuclear safety in the dissolver operation is based on fissile isotope
concentration control as specified in Technical Specification 4.4. For
fuel enriched abtove 5% U-235 and for thorium containing fuels, fixed or
soluble neutron absorbers are used in addition to concentration control.
Concentration control is achieved by specifying; in the approved run
plan, the quantities of fuel, acid and water charged to the dissolvers.
The dissolver solution, however, could be overconcentrated by boiling
off a portion of the contained solution. Selection of primary and
secondary instruments for dissolver operation is, therefore, based on
the need to prevent overconcentration. 1In addition, instrumentation
necessary to prevent dissolver pressurization and miss-routing of the
dissolver off-gas is also specified. An electrical control (EC) system
is provided for each dissolver which terminates steam to the dissolver
and initiates cooling water whenever either a low level or high pressure
occurs during dissolution. The control systems are activated by 3LCL-4
or 3PCH-6 for dissolver 3C-1 and by 3LCL-2 or 3PCH-3 for dissolver 3C-2
Acceptable alternates for operation in a ready condition are: (1) the
dissolver's level and density instruments in lieu of the low-level con-
trol and (2) the recording pressure controller in licu of the high-
pressure instrument, . B

-

A nuclear criticality incident in solvent extraction, under normal
operating conditions, is precluded by (1) design of the solvent
extraction system (2) limitations on the fissile concentrations of

the feed and (3) limitations on the extractant concentration in the
solvent., The latter two restrictions are included in specifications
4.5, 4.6 and 4.7, Loss of strip flow during processing could result in

(Change No. 18)
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an increase in the uranium concentration in the strip column, and in
time could lead to nuclear criticality, if highly enriched fuels were
being processed. Specification 5.2.2 requires that duplicate flow
alarms or alternate instrumentation be in operation during processing of

" highly enriched fuels to alert operators to a major reduction in strip

flow. The alarms are set at 80% of the normal strip flow as given on
the run plan. At this flow rate, the concentration of uranium in the
aqueous phase from the column would be about 7 g/1.U-235, well below the
minimum critical concentration of 12.5 g/l U-235 given in ORNL-686.

‘Single alarms or alternate flow recorders are specified for strip flow

control during processing of uranium enriched below 5% U-235. 1Imn this
case nuclear criticality will not occur if flow of strip is completely
lost, however it would be a serious and undesirable process upset.

The maximum operating temperature for the Pu ion exchange columns, as
given in Specification 4.9, is 176°F, well below the minimum temperature -
of 212°F required for initiation of the exothermic resin degradati®n
reaction. There are two temperature controllers in this system and
either one may be used to control the temperature. If neither control

.1s in operating condition, the ion exchange unit will be operated at
 cell ambient temperature which will not exceed about 100°F.

The low-enriched uranium preduct is concentrated in the lcw-~enriched
evaporator to produce a solution containing no more than 10 g/l U-235,
well below the minimum critical concentration of 15.5 g/1 U-235 given in
ONRL-TH-686. Final product sampling and storage tanks for low enriched
uranium product are not geometrically safe. It is necessary, therefore,
to limit the concentration of U-235 in the product stream leaving the
evaporator. .o

The concentration of material in the evaporator is controlled by a
density recorder-controller (SDRC-20) which is the primary instrument.
Alternates to the controller are to use manial control based on the
density reading or to use density instrumentation on the concentrate

. receiver vessel 5D-9, which is a poisoned tank,

Nuclear safety in the rework system is based on concentration control
of fissile isotopes within limits given in Specification 4.11. To
prevent inadvertent overconcentration, the evaporator is equipped with
a low liquid level control which shuts off the steam supply to the
evaporator if the liquid level drops below a predetermined point
selected so that allowable concentration limits will not be exceeded.
Acceptable alternate instrumentation includes the use of the level
instrument and manual control of the steam supply or determination of
fissile isotope concentration in the evaporator through density and

(Change No. 18)
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temperature measurements coupled with the volume and concentration of
material fed to the evaporator, '

_Nuclear safety in the feed adjustment and accountability tank is based

on concentration control. This vessel may be used to concentrate feed
solutions through evaporation. Allowable maximum feed solution con-
centrations are given in Specification 4.5. To prevent overconcentra-
tion, the vessel is equipped with an electrical control which will shut
off steam to the heating coil if (1) the vessel liquid level drops below
a pre-selected point (2) pressure in the steam coil drops indicating a
steam leak or (3) a pre-set evaporation time period is passed. Alter-
nate instrumentation which may be used to prevent over concentration are
the vessel density and level recorders.

The terminolegy used for instrument designations is as follows:

iy

- Alarm '
- Controller

- Density

~ Electrical

= Flow

- High

Indicator .
- Level, when shown as the first letter
- Low, when shown as the last letter

= Pressure "
- Recorder ' '
=~ Temperature

AN HMOERYO>
!

The consequence of losing any single instrument is to reduce the margin
of safety in operations, or more properly to reduce the defense in
depth, This specification represents a definition of the minimum
acceptable defense in depth, 7 '

(Change No. 18)
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This speciiication establishes the operability requirements of the
ventilation systexs,

Objactive

To cinimize escape of airborne radicactive contaminants from process
equipment and cells.

Specification T
5.3.1 DISSOLVIR OFF-GAS SYSTEM (DCS)--DUXING DISSOLUTION OR SHEAR OPERA-
TICNS, THE ZQUIZIENT TEAT SEALL BI MAINTAINED IN OPZRATION INCLUDES AS A
MINDMUY A CEZIICAL SCRUBZIR AND OHZ DISSOZVER OSF-GAS FILTER AXD ITS
ASSOCIATED 3LCUEX. 3IF TRE FTUSL BATCH CCNTAINS IN EXCESS OF 0.6 CURIE OF
IODINZ-131, TEZ OPZRATING EQUIPLISNT SHALL ALSO INCLUDE ONZ OFF-GAS HEATER
FOLLCWZD 3Y AN O7F-GAS SILVER NITRATE REASTOR. IF THIS REQUIREMEST IS
NOT }ET, THE DISSOQLVIR SKEALL 32 IDEDIATELY COOLED AND SHEARING OFERATIONS
SHALL 32 I:2ZEDIATILY DISCONTINLED.

. : bl
5.3.2 VESSZIL OFZ-GAS SYSTIM (VO3)--30T3 OFF-3AS FILTERS AND ASSCCIATED

o IATT =W Amma ANy AFS FTITDY QMMAMIM AT 4 MAANTIA TALY TT A T Y T ,
BLOLWZRE SiaLl 2 CDERADLE AT 1B START ¢of a CADTAIGH CPZRATION NvoLvING

- THE FZZD ADCUSTRMENT AMD ACCOUNIASILITY TAMNK. THE EQUIPHENT SEALL BE OPER-
ABLE TERCUGECUT A CAXPAIGN ZXCIPT OPERATIONS MAY 3E CONTINUED FOR 24 HOURS
IF BOTKE FILTIRS AND/OR TEEIX ASSCCIATED BLOWERS FAIL.

3.3.3 MAIN VENTILATION SYSTT--BOTH SYSTZM FILTERS AND ASSOCIATED BLOWERS
SHALL BE OPEZASLE AT THEE START OF A CANPAIGN., EACH FILTER 2ANX SRALL BE
MAINTAINZD IN AN OPZRASLE COXDITION EXCE?T FOR SERVICINS PERIODS XOT
EXCZEDINS TIN CCUSICUTIVE TAYS. SHEOULD AN EYEAUSTIR Z3CCMT INOPERAELE,
DOEDIATE AND CONTINUING ATIINTION SEALL BE DIRECTEC T